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Fib. t. a T-AST or teaew- 


CHAPTER I- 

from kaschcar to the jarkent-darja. 

The road which I trav««d on 

and Lajlik was “1,1“ accompanies ihis work, t may ray a few 

Bat as it is shown on he atlas nra 1^ observations to add. These may 

words aboot it, espectally as hme some n 

be regarded as a sort of text to the P . ^ outside the Kom-darvase 

began my j“g th^^ 

gate of Kaschgar. Thence ^ Jangi«Itahr. The river 

over the three bndg«. ^'hlch - Here about three odock 

however now earned a exceeded anything I had conceived possible 

a storm burst upon us which m ^ the rain literally came down 

in .be basin ^and slippnry i while the thonder rn^ed 

in torrents, making j^a.-ing on the right the northern 

deafemngly after ^ery vh - several kilometers completely under water; 

rLt^thf 

^ , icwn »Ttk ! tnivellcd o*er ihe jsiik touie oa both occ«io««. 

' From Rawbgat to i travewnt 
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THE TAkIM EIVlLk, 








Duriojj the whole of ihe follow'mg day boih the Tien-schan and the I’amirs 
stood out with unusual clearness and precision. Owing to tile recent rain, the 
atmosphere was remarkably pure and free from dust, so that the steel-blue danks 
of the mountains, and their snow-white crests, wreatlied in light fleecy clouds, came 
out with telling effect. Upon reaching Tschige-tugh, we struck an old river-bed, the 
course of which was defined willi the utmost distinctness. The water it contained, 
coming direct from Jangi-schahr, was stationar>’, and consequently quite 
I'liis old rii'cr-bed was called the Kona-darja or Kona-jfunan-jar. The road crossed 
it at the village of Hogha-achuti-Icngeri, where it was also spanned by an elevated 
arik (irrigation canal), likew'ise fed by the KisiJ-su. The road here was splendid, 
hard and and led through an avenue of willows {sugei) and poplars 
bordered on both sides by canals, which kept the vegetadon fresh. The counti^- 
hereabouts was very well cultivated, though not at ail thickly inhabited. 

On our left we next had the prindpal cltannel of the Kona-darja, and on our 
right a branch of the same. The latter, which in the district of JaJlak was known 
as the Kelvetschuk^darja, goes as far as Fajs^abad^ and as its water is derived 
from the Kisil-su, it was extremely muddy, and flowed at the bottom of a trench 
3*/s meters below the level of the adjacent country. Its sharp-cut banks were 


and gardens which stood beside it. After a white however the ground became drier, 
showing that the squall, which came from the north-west, had followed a well-defined 
course, and had not proceeiled very far to the south-east; and the night which 
ensued w'as peri'ectly fine. Passing by the big ktsefti^k or winter settlement of 
Natschuk, we encamped at the village of Musulman-natschuk, also known as Kalta- 
natschuk (Short Natschuk), a place of some 250 households. 


Fig^ 2_ THE OEtDLtlE A t j^jLAK, 

















































FROM KASCHGAR TO TJIE jARKiLVT-OARJA. 


5 


in places steepf but in others shelved gradual I j' down to the water, and were 
overgrown with meadow-grasses. The volume in this side-arm amounted to about 
12 cubic metres in the second. At the little bazaar of Jajiak our road crossed 
the stream, there called also the Fajs-abad-darjasi, by a handsome, well-made 
bridge of a single span. It is constructed of stout beams stretching from bank 
to bank, with planks laid transversely across them, and is provided with a para¬ 
pet on each side — one of the most serviceable bridges I have seen in Hast Tur¬ 
kestan. At the bridge the stream measured n m. in breadth, and had a mean 
depth of 1 m. and a velocity of at least i m, in the second. 



{1%. J. ^EET IS KASCHCAK. 


We now had on our left the FajVabad-darjasI and on our right the Kisit-boje- 
darja. which also derives its water from the Targe deltaic arm on whidi Jangi-schahr 
stands. In this way the country is traversed and watered by a s)'stem of radiating 
deltaic arms or canals, all pointing, like fingers or tentacles, towards the east. For 
a correct understanding of this complicated irrigation system, it is not sufficient 
to cross over the several arms, but one must follow them first up and then down, 
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THE TAROt RI\'Ea, 


uobl oi>e sees distinctly where they begin and where they terminate. The large 
canal of Kan’arilc, which draws its water from the Ges-darja, lay to the south of 
our route. 



4. Twr rAjs-ASAtHOARMSi. 


After passing a tract characterised by a few scattered orchards and cultivated 
iietds, we came to more open country', where good pasturage abounded on both sides 
of the road. As the only bridge across the Kisil-boje consisted of two Irce-irunks, 
we preferred a fqrd, where the river was 26 m. broad, and had a me^ depth of o,ito 
m. and a mean velocity of o.So m. in the second, a^nd consequently a volume of about 
12*5 cub, m* in the second* The bottom consisted of soft, fine mud* into which the 
camels sank deeply, to that we were obliged to lead them across one by one, and 
UTO the utmost ^re > in doing so. On the other side of the stream the track con¬ 
tinued to be uniformly good, except that it was crossed at intenmls by ariks with 
a soft muddy bottom, Fhe avenues of trees had now for the most part ceased. 
Ihe horizon all round was generally dotted with groups of trees, though they were 
at a considerable dis^nce from our line of march* Here are the villages of 11- 
kitschi-ojle and Dang^tscKi. Between the latter and the village of Jangi-arik stands 
the wAsar or saints^ tomb of Kara-kan-patschim, crowned w'ith the usual cupola. 
After that we crossed the Kan-arik canal, which near the village of Madscha is 
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FHOM KASCHGAR TO THE JAEKCNT-DARJA. 


called Tukku-SH. From u is derived the water which imgates Jangi-arik. Titos we 
were now in contact with the sy stem of the Ges-darja. Fhe canal continues to 
1 ‘erem and Moghal, and sends ofT an arm which supplies Jupoga. Higlier up this faig 
Irrigation artery He the villages of Bore-kitaj, Urum-basti. Okesch, Janje, and seve^ 
others. The village af Knn-arik possesses a large and lively bazaar, in which the 
products of the district, such as cereals (especiatly maize and wheat), fruits, cotton, 
so forth, are bought and sold. 'Hie estimates of the population of the place differ 
widely, and consequently cannot be relied upon. In 1895 i w-as told that it embraced 
1000 households: in 1899 the beks, or begs, of the town asserted that it ^ceed^ 
double that number. Any way Kaschgar, which is situated in a relatively stenle 
and badly watered region, derives a large portion of its natural supplies from this 


fertile dLstrict. ^ , 

At Kan-arik I turned off from my route of 1895, leaving it to the souUi. and pro¬ 
ceeded direct' to Jupoga, which 1 had not visited on the formvj occasion. TTie road 
now traversed a magnificent avenue of w'illows. mulberry'-trees, ami poplars, standing 
so close together as tO plunge the track into deep shade. The poplars, which were 
of the ordinary kind, were here topt>ed, or pollarded, to prevent thein from getting 
too tall: and their branches, all growing straight up, formed a sort of inverted 
or sheaf. For long stretches the foliage was so dease that the road resembled a 
tunnel of greenery, throvigh which not a single ray of sunshine \v^ able to pierce — 
most cord ami refreshing on that hot autumn day. From the kischlak of Kan-arik 
tile road runs direct to Fajs-abaii. 

For a couple of hours after leaving Kan-arik the country is desert, partly 
Jlat sand dotted with tussock-grass, partly sc/ufr, or moist saliferous ground desti¬ 
tute of vegetation, 'flien w'e came to the villages of Jangi-arik och Jek-schamba 
basar, and beyond them again was the desert. The sand-dunes tve here encountered, 
sporadic outliers of the sandy* desert to the south and south-east, w'ere not more 
than 3 meters high and presented their steep faces towards the east, indicating that 
at iliat season of the year the prevailing winds came from the west. Next we passed 
through the villages of Tokcaka and Kalta-Jajlak. Between tlie latter and Kajgulla. 
a village belonging to the district of Jupoga, were extensive fields of maize. Here 
we liad on our right an arik which shed off from the Kan-arik; it vvas some 3 
meters wide, and carried a considerable volume of water. We crossed it just before 
entering the village of Jupoga, wdth its houses-of adobe or sun-dned bricks, its 
gardens and orchards, its fields of maize, and reservoirs for holding the overflow- 
waters of the Kan-arik. The y'car of our visit the canal tvas said to cany a less 
tjuantity* of water than usual; in fact, there was barely sufficient for the needs of 
the place. Jupoga, with its associated villages, was reputetl to embrace 2000 fam¬ 
ilies, each of 4 to 10 members, an estimate which Is undoubtedly too high. At any 
rate Jupoga is not bigger than Kan-arik. Here the usual cereals are grown, except 
rice, for which there is not sufficient water. 

Irrigation is supplied, by the Ges-tlarja. coining via Tasghun and Ivan-arik, 
For twenty days every* summer it is continued on. from Jujioga to 1 erem and Moghal, 
and the time of our visit fell about a month after the supply to these places had 
been cut off. Whenever there is sufficient water to admit of it. more than a twenty* 
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THE TARIM RIVER. 


(lays' supply Ls allowed. In the nuturmi however* when Jujjoj^a has fully sadshed 
all its rccjuiremcnts, the current is allowed to How on to rercjn and Moghal; but it 
is then of course practically useless for the crops. In years of great scarcity' tlie 
people are compelled to have recourse to wells. 

{'ram Jujioga one road goes due north to Fajs-abadi and another south'^outli- 
west to .^tschik. .According to the native mode of reckoning, it is 50yW to the for^ 
mer place and ^ jot to the latter, or in our reckoning 32 and 21 kilometers re¬ 
spectively. • A third road runs from Jupoga to Moghal, and on through A vat to 
Mejnet. It was however reported to be difficult for camels by reason of the salt 



Fig. 5. COWRT or A SEJtAl Iff KAE'AtllK, 


* In Jaktib 8ck't time tlistaoce fros tDeunretl in West Ttirkcsuin iatth (stnnesi), but since the 
Chinese again became maslcrt of the cotiiJity, the unit of measurement is the which it reputed 

to consist of to jtl (iroutet^y 1 hare catculetef] (hat the average length of a poia} is j66t metres, 
Of 3 Vj ktn.; but the actual length varies greatly wcoriiing to the coniigtiration of the gnititid. -Where 
the contoun are heavy, the poiaj, Is ody a short distaiure; on level gfouutl where tJw going tt good 
ti makes a pieuy long stretch. Bclwoen the longest and the shortest of the ]M>tajt I mcasuKed these 
was a dilTcrence of fiiUy 900 metres, so that dus unit of measuTement u of no value (or toimgraphica) 
purposes. For instance, the distances 3s km. and si ktn, in the text wnuld, on the basis of 3661 
meters to the potaj, amount to only tS.3 km. and 14.6 km. respectively. Thus the real length 
of the pomj and of the jol is only to be a.sccrtainiMl by actual measurement. As^a rule tbe nadves 
of Fast Turkestan have not the faintest idea of distanne, and yon soon find that in prnctioe the best 
thing i# to confine yonrsdf to asking how many iJays' Journey u is to such and such a ploce. In this 
way )'ou can usually learn, how iorig a rime is required to traveriw the distance with camels, horsd, 
or asses, or to cover it on foot, say, between sunrbe and the hour of the lost prayer, ot the usual 
supper hour. 
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and marsliy ground it traverses tuid tlie ariks being destitute of bridges^ liesitlcs, it 
b longer than the route via Teretn- Beyond it on the north stretches a barren 
and uninhabited desert of flat sand. 

On the 9th September we travelled from Jupoga to Terem. Leaving behi^ 

us the fields of the first-named, we entered u^H^n the stepp^ dotted over with 

scrubby vegetation. Here we met numbers of countrj'men or peasants on Uieir way 
to the market at Jupoga, transporting their produce on the backs of horses, mules, 

and oxen. Next came a very thinly inhabited tract called Jildislik, where the clay 

huts are surrounded by poplars and willows. Across it run several more or less 
liairen sand-dunes, with their steep sides towariLs the east-soudi-east. Here and there 
were jxatches of maiae and cotton, amongst which wound a tew wretched ariks, then 
mostly dr)\ though one or two were still moist from the last overltow from the Kan- 
arik. Occasionally we saw a flock of sheep. Fhereafter we had for some time saiul 
on our left and a tamarisk stcpjK: on our right. Close beside the track, also on 
the right, stands the masar of Habdan Busrugvar, with its fluttering streamers; 
and not very' far from it was a little Oii or pool, surrounded by poplars. .Although 
tlie region was on the whole barren, nevertheless we came every now and again 
upon an isolated liomestea*]. When the last narrow belt of sand-dunes was passed, 
we once more entered tite steppe. The road was still good and easy, though pain¬ 
fully dusty. At length it began to narrow, as we came to a part where the regular 
traffic diminished. 

At SSngelik on the outskirts of Tcrejn we again .stnick the Katj-arik; it was 
perfectly dry', about 4 m. wkie, and had a santly bottom. The little bridges which 
spanned it prtA'cd however tliat it did carry svater sometimes. Tiie avenue whicli 
lines it consists of young trees, and is thin anti full of gaps; in some places the 
trees are only planted on one side. The w'retched little bazar of Terem was 
empty' and deserteti, all tlte traders anti peasants having gone to the n^arket at 
Jupoga. On the eastern outskirts of the village, which are ^own as Koselek, we 
found a JL'&l or reservoir, artificially made and surrounded by a rampart of earth, 
and not more than 0.6 m. deep. It had been filletl thirty* day's previoi;sly% and the 
water still remaining in it was estimated , to last ten days longer. When it gets 

empty, the people dig a w'dl in its deepest part, and reach fresh water at a depth 

of 1,7 m.; though a short distance frmn the reservoir it is necessary to go 
down 5 m. before water is reached, and even then it is not perfectly fresh. The 
twenty {Jays* supply froiti the Kan-arik was nothing like enougli for the needs of 
the village; while of the violent tlownpour which W'o hatl encounteretl on the 5th 
September, nothing more than a fine drizale had reached the vicinity of Terem. 

Ne.Kt day \vc soon left l^ehind us the last homestead and well, and had nothing 
but tht: barren desert in front of us. At the same time the extreme arteries of 
the irrigation-sy'stem came to an end, anti the outlines of the mountains disappearttt 
in the Just-ltaxe. Tlie vegetation also gradually died away, and the bushes grew 
smaller and smaller. Here was the well of Kara-kum-kuduk, then perfectly dry, it 

having been abandoned several years ago. It was said to have been fully ta m. 

deep at the time it was in use. Another well however, Maliametning-kinlugbi, did 
contain w’aier, which, 1 found, had a temperature of 15“.8 C. The surface comasted 

iit CtHtrvi Mia. 
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of sancl oral dusl, and the track was cas>- to folfow. On our left we had tow sand- 
dunes overgiou'n with vegetation; this is called kara-kum or .black sand.. On our 
right the ts harreni this is called ak-kuin or Mvlitte sand** Between these two 
expan^-s of ^d the road ran along a narrow' strip of steppe, a son of continua¬ 
tion of the chain of oases watered by die Kan-arik. At length however vegetation 
grew more abundant, though it consisted wly of tamarisks, dead as well as living 
growing on their characteristic conical pedestals, and thinly scattered togliraks 
popl^, with short stumpy stems, several of these also in a state of decay. After 
CTossmg a belt of sand with continuous and regularly formed sand-dunes, wliich con¬ 
sistently turned their steep faces towante the east and south-east, we approached 
the caravanserai of Lenger. This consisted of two small huts, overhung- by poplare 
a kol or reservoir, and a canal coming from the Jarkent-darja, whkh is .said to 
leave the left bank of this river about 6 poiaj above Lajlik. We formed our camp, 
which was to be the starting-point of our long journey dow'n the river, about half 
an hour north of the station {Hrisng) of Lajlik, 


CHAPTEFt II. 

THE JARKENT-DAFUA FROM LAJLIK TO KURUK-ASTI. 


After this short introduction, which has carried us from Kaschgar to the 
threshold of the region that is to be described in the course of the present volume, 
I now pass to an account of Uie Jarkent-darja, or, as die river is called after its 
confluence with tlie Ak-su-daria, the Tarim. 



Fig. C, THE IfTEKS W A FCitkV'aOAT CROSSIKO 
Tlltl iARKRST'I>Ali;A. 


My investigations into this river . 
fell ill two separate periods, the first 
ej<tending from the tjth September to 
the 7ih December 1399, the second 
from the 19th May to the 21st June 
19001 and they were made from an 
Ofdinar)' ferrj-boat of the type which 
is commonly employed m die district 
of Jarkent for crossing the river on the 
great caravan routes. It was 11.5, m. 
long, 2 ,sj m, hroatl, and 0.83 m. deep, 
and was constructetl of planks of poplar- 
wood. As the only means of progr^ 
sion 1 used was the river, my iu'nerary 
wa.s of course entirely determined by the 
velocity of the stream, which is naturally 












THE JAHKENT-DARJA FROM I.Aft.tK TO KUKUK-ASTJ. 11 

subject to considerable variation according as it is afTecteil by the inclination of tile 
surface, the accession of tributaries, the volume, the age of the channel traversed, 
and so fortli, in a word, by the various factors of a pliysical-geographical character 
which will Ijc all discussed in the following pages. On the other hand I disregard 
the effect which the atmospheric and similar conditions iiave u(>on the rate of flow 
of the current. Ihe parallelism, which unquestionably exists in this respect, can be 
detluced directly from the meteorological tables contained in another lolume of tiiis 
work. { would merely obser\‘e here, in tliis connection, that the volume of the 
stream depends upon the season, in such a way that higli water folloM'S upon the 
melting of the snows, and is then succeeded by low water; dial tlie maximum volume 
is found in tlifferent sections of the stream at different periods, a consequence of the 
river’s great lengtli; that live formation of the ice and its break-up are dependent 
upon die temperature of the atmosphere; and that the distribution of the atmospheric 
pressure, the direction of tlie prevailing winds, as well as the storms, may to some 
degree at least exercise a \'aryin,g effect upon the rate of the current. Nor are 
these the only external conditions by which the volume is detemiinetl. It Is also 
affected by the presence of tiiarginal lakes or lagoons, which, when they are jjresent 
in considerable numbers, very appreciably retard the perioil of high water, so that, 
for example, in the lowermost reaches of the rarim, this period occurs three or four 
months later than it does at the confluence of the .-\k-su-darja vrith the Jarkent-tlarja, 
and five months later than it does In the Raxkan-darja. ^'et what relation exists 
between the volume of this river and the progress or decay of agriculture in the 
oases of East Turkestan, or how far the one is dependent ujjon the otiier, is not 
easy to say, owing to the absence of trustworthy ami sufficient stadstics. But that tJie 
complicated system of interlacing irrigation canals, which circulate over the greater 
part of the area of these oases, must of necessity^ diminLdi the volume of the river 
before it reaches iLs termination at Kara-koschun, does not admit of any doubt. 

'Fhe task therefore whicli 1 have set myself In the following chapters is to 
present a detailed description of the geography of the Tarim. I shall tleal with die 
river-bed and its vary'ing conformation in different parts of its course, as well as ivith 
the changing character of its erosive action upon the surface of the regions it flows 
through. The bends or sinuosities of the river, its silt-beds, its alluiial deposits, its 
banks or erosion terraces, and their varying character according as the stream makes 
its way through foresLs, steppes and saiuHleserts. or washes the foot of detached 
mountains; the highways, the ri[iarian population ami ail that concenis them, ihe 
irrigation canals, tin,* navigation of the stream, and its fisheries — all iheiije mil 
lie successively dealt with as far a.s my observations, and the information I gleaned 
about them, will admit. And 1 slwll evcrj’whcre give the geographical names which 
are used in connecdon with die river itself, or in the immediate vicinity of its hanks. 
Still, the main channel, and the hydrographical relations of iLs current, will be the 
principal sulijects of consideration throughout. Imleed, considering my means of loco¬ 
motion. nameK' that 1 travelled bv boat, and had neitlier horse nor camel to ride, 
I cannot very well discuss anything else except the river amt the circumstances con¬ 
nected with it. Apart from the actual drift down-stream, I have notiiing to record 
except one or two short trips on foot or in my sailing skiff. 


is 


1HE TARIM RIVER. 


When we juve Uius the detaifed description of the Tariin and its hydrographi¬ 
cal phenomena before us, we shall be in a position to gather up the results in a 
genera] «irvey, Md draw such conclusions as the data suggest, as well as to consider 
TWk^tan l^etween die nver and tlie general relief and slope of East 



Fiy, 7. RJCHT flAVS O* JAHSJEST-BARJA At UJWK. 


At the point where 1 began my journey, immediately below the station-house of 
Lajlik, barely one half of the river-bed was on 16th September actually under watert 
and the current ran dose to die right bank. The channel is therefore dcMly 
trenched, and overhung by an almost vertical erosion teirace a'* m. high. Immedi¬ 
ately under the left bank is a disconnected arm, containing stagnant water; and 
betw^een this and the active current is a dr>‘ mud-hank or silt-bed. Both banks 
of the river arc overgrown with bushes and young forest, frequently thick and 
tangled like tliickets. The road to Marai-haschi runs along the left bank, touchiim- 
tangentially those loop.s of the winding river which point to the west, ' ^ 

The actual current had there a breadth of 134.7^ m. and a volume of 08. 
cub. m, m the second. The channel was very regular, and by far the ureater ^r- 
tion of the current kept, as I have said, to the right bank, that is to sjv, die con¬ 
cave or penpheral boundary of the loops which project towards the east, ami whLe 
cons^uendy ^e ^^ve power of the stream w-as most conspicuously manifest^ 
Dividmg the bed of tlie nver mto three transverse sections of equal br^th, 1 foLnd 
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THE JABKENT-DARJA FROM I.AJLIK TO KtiSUK-ASTL 

that the one on the t%hc carried a volume of 70.6 cub. m. in the second, and had 
A mean depth of 3.oj m. and a mean velocity of o.&t6 m. in the second; diat the 
middle section had 23.915 cub, m.i with a mean depth of 0.55 m, and a mean velo- 
city of 0,893 the second; while in the left-hand section the ^'olume amounted 

to 3,j$3 cub. m., with a mean depth of 0.3+ m. and a mean velocitj' of o,u m. 
Tims, while the stream w^as decidedly sliallow ne.xt tlie left bank, its maxrmum depth, 
under the rig^ht bank, amounted to 2.74 m. 



I'lg. S. PKEPAIUNU DUil FEKRT-UOAT AT tAJLIK. 


With the view of facilitating the ase of the map, I intend in my dcscriptme 
text to adhere to the diarial form in wliich my obser\'ation5 were first recordetl; 
each camp where we stopped for the night Ls uHlIcated by name, with die date at* 
tached, on the map itself. 

On the ijdt September we traversed two fairly sharp loops or cuiA'es, 
with broad alluvial deposits lining the convex or inner bank in each case. The na¬ 
tives, righdy enough, regard tiic.se .sharp bends, round three sides of which the river 
winds, a.s peninsulas. Hence the first name we met with after leaving Lajlife was 
/Vraltschi or *the Island-like*, from irra/, an *islandi. Here the banks were planted with 
young forest, low and tangled, and thorny biwhes. The banks {AascA or7>r) w-ere as 
much as 3 m. high, niesc forest tracia generally bear a dilTcrent name at each bend 
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of tJie strtrRini ajid these it of iinportaince to cole, as they frequently throw 
.some light ujjon the local topography* For instance, Arpalik-kaja tells us, that com 
Ls^ grown in that district; KakschalJik signifies >dTy tree»; Tonguslik e.Kplams that 
wild-boar frequents the vicinity, or once did so; and Kalmak-jitghasi perpetuates the 
traditions of Mongols (Kalmucks) having once dwelt there. Muhammed-Ili-lenger is 
the name of a caravanserai, standing on the great caravan-route amid a grove of 
tall, slender poplars. Other names which figure in the forest nomenclature are 
Ara-kosclia and Ghasanglik. The former marks the point of issue of an irrigation 
canal (arr’j&), which run.s west to A vat, though it only carries water in the height 
of the summer; ipdeed I think it very doubtful whether the canal really does reacli 
the oases at alt. At all events, in the course of an excursion which i made 
there on horseback in 1B95, 1 remember encountering tw'o dry river-beds, which the 
canal would of necessity have to get across. 



Fig. 0 . 0V)lJ>fKO A ra»BV-BOAT OW THE flASC Of THE tARJCe.VT-DAIUA. 


At Muhammed-lJi-lenger the river liad two years before altered its course 
for a short distance. The channels which the stream thus abandons are known 
throughout the whole of the Tarim region as Eski-darja or Kona-darja (Old River), 
while the new channel Ls called Jangi-^rja (New River). At the beginning of this 
’old river’ there was a pool of water W’hen it contains water, an old channel 

of this kind is known as a b&ldsdirmaL And these abandoned loops or partes relicts 
of the river, caused by its seeking a new channel for itself, are very common all 
the way to Alxlal. Evcr>' year the stream changes its course somewhere or other, 
often in several places more or less simultaneously. Hence, strictly speaking, the 
map which 1 laid down, and which is reproduced on a reduced scale in the accom¬ 
panying atlas, cannot claim to represent the actual course of the stream for any 
great length of time. Some of the loops in the river approximate so closely to a 
complete circle, that the narrow neck of land remaining w’ould hardly be able to 
witlistand tlte full fiood of the following year. In other localities, where the river- 
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k i^raight, as wdi as deeper, there k ever}' [ikelthood of the stream flowing on 
unchanged for a score of years, or more. Were another map of the river to be 
constructetl twenty years hence, and to be compared with this which J have been 
enabled to execute, we should be able to perceive to what extent, and in what direc- 
tion.s, the stream had altered its course in the inteir'al; and should moreover be in a 
position to estimate its erosive energy, and measure the mass of its alluvial tleposits, as 
well as to infer the law which from time immemorial has governed its excavating power. 



Fig. 10. CROur or natives at laIlik. 


In the region where my Journey upon the Tarim commenced, the current flowed 
at a gentle rate, the fall from Jarkent downu’ards being inconsiderable. I measured 
the velocity ser'eral times a day. During the first day’s journey it amounted to 
38.1 m. in the minute; and continued to decrease all die way to the confluence of 
the Ak-su-darja, It is self-erident. that at the period of high water the velocity is 
very much greater, and that, had I embarked upon my journey at tliat season, my 
pit^ess would have been verj- appreciably quicker. Hut the autumn [wssessed this 
advantage over the summer, iliat, large portioas of the river-bed being J 

was enabled to study its conformation with greater convenience. As a rule the 
stream drops intermittently in the autumn, the daily decline being but trifling, as we 
were easily able to see by studying the sharp-cut edges of the miniature banks 
round the exposed silt-deposits. .Although the erosive -power of die cvirrent dimi- 
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nlshcs in the autumn, still the evklence of its ilLsintegratitig' effecU U[ion the 2 to 
3 nil high banks wa^, eas^’ to see alon^ those stretches which receivctl the impact* 
of the main body of the water (whic]> of course moves the fasJtest) in the not in¬ 
considerable masses of earth which e\'ery now' and again plunged into the stream, 
and were swept away, to l)e dejiosited ebewhere lower down, 

On the 18 th September we again navigated two big loops pointing towards 
the west. In tlie straight reaches the bed was narrower, the flow more erjuable, 
the depth more uniform, and tlie alluvial fonnations relatively insigniflcant. In tlie 
first of the tivo loops just mentioned die channel w'as, on the odier hand, verj' 
hroatl, and the flood had to fintl its v^■*' amongst vast deposits af alluvium and ex¬ 
posed silt-beds, Tlie banks still continued to be set with young forest {Jt^ghrak or 
poplars) and bushy undergrowth. In man;- places the roots of the trees projected 

(Vom the verticaHy scarpetl banks and 
trailed in the water below, liie stream 
was too turbid to make fishing a profit¬ 
able occupation. Flocks of sheep were 
‘ grazing along the banks, and the sliep- 
herds dvrelt m huts built of branches and 
foliage, precisely as tlreir fellows do in 
the woods alongside the Chotan-darja 
an<l the Kerije-darja. llie extremities 
of the west-going bends still contlnuetl to 
touch the caravan route to Maral-baschi. 
lietween the two big loojjs which we 
traversed on this day, and a little bit 
iMck from tlie river, stood the village 
of Mejnet, with a .station house and a 
liazar; and here the stream is generally 
crossed, with the hel[j of two feny'-boats, by persons using the bj'C-road ii'hidi 
comes from Merket anti otiier villages situated on the right bank of the Tarim o|i- 
posite to l^ijlik. During the course of tlie day we passed the foUow'tng localities — 
Kcrije-tokaj, KakschaJ, Atscha-kasch, At-pangsa-tokaj, Araltschi, Kara-tokaj, Mejnet, 
Bisch-jol-tschakil, and Bisch-kbl, .'\t the last-named the river was 86.40 m. wide, its 
maximum depth a.H m., its mean depth m., mean s'clocit)' 0.7544 m. in the 
secotul, and its volume 80.09 cub. m. in the second. ITiis shotvs how .swiftly the 
river falls on some days in autumn^ though it must abo be observed, that in the 
day's journey the river parted with some of its water to the irrigation channels 
which are there led off from it. 





Fig. 11. RrniiT or the kivkr at i.ajus. 
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TItE JARKENT-DARJA FROM I*AJLtK TO KURUK-ASTl, [? 

Septemfxjr igth. At first the river flowed clue norths after^vards almost due 
east. The accompanyrng forest, although it grew a little thicker, still remained less 
than 4 m. in height. The vertical face of the containing banks seldom exceeded t * j m. 
The nomenclature bears witness in the name Kum-tokaj (Sand J'oresi) to the arena¬ 
ceous character of the surface. Kosch-toghrak (Uoubk Poplar) derives its name from 
the fact tliat the great caravan road passes there between two high poplars ^ tlie 
same district Is also called Kosch-otak. Tliere too a mill Is driven by a little 
canal issuing from the river. In that same locality' the stream Is very broad and 
expanded. Immediately below the place last named a canal strikes northwards from 
the river and irrigates the fields of jeren-pattij where the shepherds grow maize and 
wheaL At Sch^hkak there are old and lofri.' jwplars; the place is inhabited 
by four shepherd families, owning some 200 sheep, besides a numtjer of goat-s and 
cbw's. These people also cany' on some agriculture, their fields, which lie on the 
right bank of the river, being watered bj' a canal which quits it at Bisch-kbl, 
The information which I gathered during the course of the day is not devoid of 
interest. I'or instance, 1 was told that 
the river had reached its maximum flood 
two months before the tune of our visit, 
that is to say, about the ^oth July; and 
since that date it had been subsiding, at 
first slowly, but later on more rapidly. It 
was expected to freeze there in about 75, 
or at the most 80, days. There too the 
ice is wont to remain for three months. 

.After the ice melts, and after the water 
thus liberated has flowed away, there re¬ 
mains so little in the river that its bed 
can be forded in several places. 

.At Schaschkak the current was verj’ Fig. 13, rnr rEKKV-BOJiT a little below uljlik. 
narrow and deep. Its breadth amounted 

to 42,s m., of which a portion, 5 m. across, next the left bank, was dead, that is 
to say, it had no current. The maximum depth wa.s 3.9i> m,, and the mean ilepth 
2,17^ m. The mean velocity = o,6<o3 m., and the volume 64.01 cub, m., in the 
second. Thus the river .still continued to show an appreciable fall. .At our camp 
the face of the right bank measured vertically 2,30 m. 

During the night the level dropped i cm.; but during the next following night 
it rose again at the same place (','s cm. These oscillations would seem to depeml 



Fig. 14. Ijtrt, o.ji o.*, i.i, i.ir x.it j-t* 3.7* 3-** 3.17 = dejith. Right. 
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partly upon an accesiiion of water from the mountains and partly upon the distri¬ 
bution of the atmospheric pressure over the lowlands. 

September itist. Tlte river still maintained the same characteristics. U''e 
stopped for the night at a sharply accentuated lx:nd. Amongst the geographical 
names was Jolbars-kotan (Tiger-hut), shovving that tigers once frequented the locality, 
although at the present time they are rare visitants there. At Schejtlik there is a 
good, close-growing poplar wood, and shepherds gra/c their flocks in the vicinity. 
Although tlteir huts are as a rule erected close to the riv'er for the sake of its 
water, it was difficult to obtain any idea of their numbers. Other geographical names 
which occur in this district are Boghu-patti, Nakas, Dukan-toghrak, Kisil-sepetsch, 
Da.schi, ami Ai-pangsa- At the sharp turns the depth was as much as 5 or 6 m., 
and in thLs part of its course the river winds about in every direction. At our 
night-camp the breadth measured 69.3, m., the maximum depth was 2.30 tu., the mean 
depth 1.434 ni., the mean velocity o.s5S» m., and the volume 53.47 cub. m., in the 
second. The sharper the bends the higher and the more scarped are the banks, 
here, for example 2 * 2 m. high. 
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September 22nd. A small canal, led off from the river a little below' Bereghes 
(to tiUTi a mill), issued through a deep cutting in the right bank and still contained 
water, proving that the country on that side of the river ties lower than the streatn 
even at the season of low w’ater. During the pa.st night the level had not changed 
in the slightest degree. In places the forest w'as now quite dense, and the trees of 
great si^e- This was especially noticeable at the sliarp elbows of the stream, where 
the erorion was most pronounced, the water having, as it were, eaten its way into 
the forest. Tlie outermost angles of the opposite bank were filled with the crescent¬ 
shaped alluvial deposits left by the stream, and on the shore side of thej*e there 
wert: of course only young forest and brushw'ood. It was at die apexes of the sliarp 
bend.s, too, that w'e measured the greatest depths, caused by the eddies which are 
there set up in the current. Indeed the river always exhibits a considerable depth 
in such places, even in spring. The backwater, or 'dead'-water, W'hich we some¬ 
times encountered on the surface, is called by the natives ksl, i. e. ‘lake’, in contra¬ 
distinction to skis, dar/a, or tarim, the names they give to running water. 

Below the mill I have mentioned the right hank bears the name of Kcik-kdl. 
'ITien comes, on the left bank, Tongus-bldi, ivith a stagnant pool, and bej'ond it in 
succession Kalingning-dschaji, Korum, Ala-ajgir, this last w'ith a station-house on the 
great caravan highway, and a ford which ts used in the spring. 'Hie depth Inimedb 
ately below the ford amounted to 5’ 3 jn^ Further on lie Tschiirge and .Schakkal- 
otak. .A Kona-darja or Old River, dr)- when we passed it, which issues through 
the right bank at Komm, extends due east towards the sandy desert, and seems 
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to imply that at some time or other the nver 
has here for a s|>aoe shifted its course to the 
left, i. e. to the west, contrary to its habfuial 
tendency, which is to select new channds for 
itself towanls the right. 'ITiis dry bed which 
leaves the river at Korum h unquestionably 
identical with the sheets of water which I 
chanced upon in the desert on [4—i6th 
April 1895 about 50 km. cast of Ala- 
ajgir. * Notwithstanding the name of Kona^ 
darja given to them they did not constitute 
a regularly formed and connected river-bed. 

Were it the survival of a former overflow 
channel of the Jarkent-darJa, its bed would 
still admit of being traced. Now* the natives seldom err in their information with 
regarrl to such things, so that 1 am quite disposed to believe, that the sheets of 
water which 1 discovered in 1895 had their origin in some uimsuaJly extensive over¬ 
flow of the river coming from the neighbourhood of Konitit. In that case, the 
Kona-darja would really mark the beginning of a new, anti not the beginning of 
an old, fed, into which the current will by degrees eventually transfer itself* And 
we shall soon find, that movements of this character towards the right liave already 
taken place In other localities. 

During the course of the day the river grew both narrower and deeper, while 
the current at the same time flowed more slowly. At Schakkal-otak, the breadth 
only amounted to 35-1 m*; the maximum depth was however 4.9a m, and the mean 
depth 2,965. m.; the mean velocity' 0.631a m., and the volume 66.(6 cub, m., in the second. 
Tltese results are not however altogether reliable, owing to the fact that for such 
an appreciable depth the velocity readings were not taken sufficiently close together 
along the vertical line; for in all probability the velocity at the lower depths was 
inconsiderable. Anyway an increase of 13 cub. m. in the volume on the previous 
measurement docs not seem likel)'. Tlie Schakkal-otak results are therefore too high- 
September 23rd. In this part of its course the surface of the Jarkent-darja 
was copiously littered with driftwood. In many places an entire poplar had fixed 
itself in the river-bottom, and, by arresting the floating branches and bnishtvood, 
gradually given rise to islands as the sill and sand concentrated around them, binding 
them into a consolidated mass. On each side of these obstacles the stream had 

usually scooped out a dc:ep trench, 
building up a ridge of sill along the 
continuation line of the mass of drift- 
\vood. These accumulations of drift¬ 
wood nearly all come from the pro¬ 
jecting el few's of the sharp fends, 
Breadths js-t, m, Schafckal otak* Sept. 33. Scale ): 6oe. where the current, eating into the 




Fig. 16, FOREST ox THE LEFT BASK OF 
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S« PctennjuuLs Mlueilungca, Ergiiimiiigsticft No. i3r, p. 339, 








It IK TARIJF KIVER. 


30 


forest, untlermineii tiie trees nearest to 
the ed^e, and so causes them to topple 
down into the water ami be swept a>^'ay. 
Ever)' lajidslide in such places carries 
with it masses of hitertwined roots. It 
is at these sharp bends that the erosive 
power of the stream is most conspi¬ 
cuously dtsplaj'ed, not only upon the 
extreme face of the elbow itself, but 
also in the river-bed at its foot. TTie 
sharper the elbow, that is to say the 
greater the change of direction in the 
river's course, the greater becomes the 
conversion of the power which is represented by the movement of the ^vater into 
another species of energy, namely the erosion of the concave bank anti of tlte river- 
bottom immediately contiguous to it. The sharper the bend, therefore, the greater 
becomes the depth of the river adjacent to it. On the opposite or convex side the 
work of depositing alluvium proceeds simultaneously at a corresponding rate. And 
in a countr)' like East Turkestan, where the general incltnadon is so slight, and 
the surface consists of such soft and pliant materials, there exists practically no 
check upon the .sinuous tendencies of the current. At the same time there is a 
period of maturity naturally prescrilied for each bend? for if each loop or elbow 
is regarded as a peninsula, then its root, or connecting uithmus, becomes assailed 
from both sides at once; the opposite margias gradually approach one another, 
until there is only a narrow neck or mere strip of land left betiivcen them, and 
finally this becomes so weak that it is unable to resist the next Hood, and is con¬ 
sequently ctit in two. In ihk way what was originally a loop of the river becomes 



Fig. 18. DRIFT Of THE FEKHV-EOaT otos 
THE iARKEST-DAnjA. 



Fig. 19. ORDiSAJtV EERRY-BOAT FOE FASSINO OVER CARAVANS. 
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entirely ahamloned, and iu converted into a holdschsmal (ideatlwater* or »back- 
water”)* (5ne consequence of this actix'itj' is that the country' tlirough which the river 
carves its way becomes still furtlier levelled down. In the course of the subjoined 
description of the jarkent-tlarja and the Tarim we sltall several times Imve occasion 
to dwell upon similar al^antloned loops- ITiat the belt of forest which acEom[>anies 
the Tarint is as broad as it actually is, probably depends in no slight degree upon 
the river s instability, and its aversion to persist for any length of time in one and 
the same bed. 



A short distance below Schakkal^otak the river shed off on the right an arm 
which was lo m. wide at its inception, and was contained between steep banks. 
Although shallow, it nevertheless carried, for a short distance, a volume of some 
cubic metres of foaming water, which however speedily found its way back into the 
main stream- Possibly it owed its origin in the first instance to an artificial canal, 
whidi has Iteeii graduall)’ widened and deepened by the natural action of the water. 
The greater velocitj'' of its current was due to the straightness of its bed, and the 
fact that it tost none of its energy' in getting round e-vtensive curves. In all jiroba- 
btlity the main current will soon gravitate into this short cut. Immetliatdy' aliove 
the point where it struck off the depth of the main stream amounteil to 6 m, 
and more. 

In this particular section of its course tlie Jarkcnt-vlarja displays in general 
an exceptional degree of restlessness and energy. Not very' far below' the point of 
bifurcation I have just dwelt upon, the river divides again, having four years previ¬ 
ously carved out for itself a new channel on the right of its former bed- The two 
arms unite again virtually opposite to Aksak^marai. At the distance of one or 
two kilometres below the point of bifurcation there is ted off from the okl bed, 
the Kona-darja, the big artificially made canal which carries irrigation water to the 
fiekls of Mar^-baschl, liut since the stream abantloned the old channel, the people 
have found it necessary every spring to con.struct a dam across the mouth of the 
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new cut. so as lo forct; the water of the jarkent-tJaria into the bed of the Kona* 
darja. The dam, which is built of tofjhrak-tmnks, branches, brushwood, and clay, 
is said to require looo men for its construction. It is however never strong enough 
to witlistand the force of the river when in full flood, but always gives way before 
it and is broken. Hence, as the cultivation of MaraJ-baschi is entirely dependent 
upon artificial tmgatton, the dam has to be reconstructed ei'ery spring. But no 
dam Is required in the Kona-dar;a, for the canal which leads off from it on the left, 
and which has gradually developed into a regular arm of the river, lies at a lower 
level than the Kona-darja itself, so that die water naturally gravitates that way of its 
own accord- After some distance it enters a lake, and thence proceeds by several 
branches to Maral-baschi. 

The new arm I have spoken of is called Kbtaklik, because it is filled with 
driftwood {A-otifk), The space between the two river-arms is occupied by a kannsch 
(reed) steppe. Forest is tliiti and rare. !n the Kbtkklik-darja the current was active, 
as St generally is in uewdy formed branches, owing to the fact that it lias not yet 
begun to wind about and does not yet dissipate its energy over a long course. 



Fig. a. KOiT^auit-tiAiij* above thk istAJm, 


Fig. I? 



1 . 7 ^ 




i-n 

57 


63 


S' 

S* 

78 


54 

59 


[ : sdq, 
RighL 


In the upper part of the Kbtaklik-darja there is an island, consisting, not of sift, 
but of firm ground, lifted tolerably high above the surface of the stream and covered 
with vegetation- From its upper end we measured the volume of the divided current 

which flowetl on each aide of it 
The branch on the right was 29.» 
m. broad, and had a mean dqith 
of i.ijo m., a mean velocity of 
O.S7JS m., and a volume of 20,53 
cub, m., in the second; while the 
measurement of the left branch 
gave the following results, breadth, 
34.» m,; mean depth, o.dij m.; 
mean vdodty, 0.5177 m, in the 
second; volume, io.s6 cub, m. in 
the second. Ibus the total volume 
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amounted to Jt-j* cub. m.; from which we may infer how enormous is the quantity' 
of water that still finds an outlet throufjh the Kona^arja. 

Below the island were three small cataracts, plunging down three separate 
thresholds athwart the current. The largest was die first, which bore the name of 
Scltaktirun, a -word meaning a >waterfalh or >fall*: yet it was not more than t dm. 
high. It is indeed interesting to find that cataracts occur in this branch of the 
river, for it must be remembered, it is only four years since it was formed. They 
will no doubt disappear in time, when the cliannel grows deeper, and the thresholds 
or transverse ridges become worn away by the friction of the water, Ihe locality' 
where we encamped is called KbtSklih-ajaghi, or the I'ermination of the arm that 
carries driftwood. 



Fig. ^4- VIEW A LITTLE ABOVE THE CATAKACTS 01* THE KOTAKLJK-DAFJA. 


September 24th. During the night the river rose 3 mm. Not only the character 
of the river-bed, but also the aspect of the landscape we were traversing, showed 
plainly that wc were navigating a newly formetl branch. Tlie containing banks were 
on the whole verj' low- Tlie windings were short, and but little developed, though 
they turned at shaqi angles; the river was still seeking a path for iLself, and was 
undecided which way to turn. As yet there were no alluvial deposits worthy of the 
name; in some places the stream was scarcely 20 m. broad. At inten'als were 
living poplars still standing on tiny islets; others, although fallen, still had their roots 
fixed in the river-bottom, and thus formed obstacles against which the driftwood 
was beginning to collect- OccasionaHy, too. tamarisks and other bushes projected 
almvc tlie surface, and long trailing root-fibres, fast at one end, .streamed on the 
current. Every now and again, the river, w'hich travelled swiftly as a rule, was 
broken by rapids, though none were of any consequence, llie vegetation on the 
l>anks consists of bushes and kamiscb and solitary' young poplars; there has not 
been time as yet for forest to grow' up. Sometimes the stream divided, but soon 
reunited again. During the latter part of the day’s journey, the river w'as narrow 
ami deep, like an artificially con.structcd canal, and was bordered by banks as much 
as I '/i m. in height. The depth amounted to 7 m. or more. On the left bank are 
a couple of sand-dunes, overgrow'n w'lth vegetation, which bear the name of Ghonin- 
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HJCH SjtKD'DANtC OS TH£ FICUT SlilA or THE JARKEI«T-DAR;A, SEFT, 35Tft. 


dunif. Btiyond thcim comes the district of LepscJieme. Soon aftern'ards a minor 
branch broke off on the right, and then die river itself divided, the two arms being 
pretty cquat in dimensions; but after going a few kilometres they came together again. 
Several of die side-arms of the main current were dien dry. Then, in the district 
of TolandU, the river W'as joined from the left by what appeared to be a considerable 
branch, tliough it was then cut off from the river itself. Some stagnant water, 
which lay in its throat, was perfectly limpid, in marked contra.st to the water of 
the moving current, wluch was grey and turbid. Be)'ond ThlSoda the current again 
divided so as to embrace an Island, from which a couple of transverse ridges or 
steps stretched across die right-hand half of the stream, forming rapids. The upper 
rapid had a depth of 6 cm.; but their united fall did not exceed j dm. The bottom 
consisted of hard, plastic blue clay. Aljove the iidand, before the stream divides, 
its breadth amounted to 34,5(11 m., the mean depth was i.a&i m.. the mean velocity 
a343i m., and the volume ao.ti cub. m, in the second- The reason the volume con¬ 
stantly diminished in such a marked manner in this region was that the river was 
flowing along a new track, and iiad not yet fully made up its mind which way to 
go. Blit when these new formations ceased, and the river gathered np its energy' 

into one channel, instead of dis¬ 
sipating it in so many directions, 
the volume again increased, and 
remained more constant. 

September 25 th. In the dis¬ 
trict of Karaui-diing the river was 
not more than 6 to 7 m, wide, 
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but Jeep and rapid. Karaul-dung^ itself b a conspiciious sand-dune, overgrown with 
vegetation, about lo m. high, whence an excellent view of the localtty can be ob¬ 
tained- We now perceived that the portion of the river whidi we last traversed 
consisted in rcaiitj- of a network of arms, all reuniting at the foot of tlie hilk The 
greater part of them only carry water during the seast>n of high flood, when they 
probably fuse together into one broad stream. Tlie left bank was steppe, the right 
bank young forest In the south and south-east, at a distance of one to two kilo¬ 
meters, we saw the extreme outlung dimes of the great »oceaii of sand». In the 
west, on the other side of the river, is the stationhouse of Aksak-maral, embowered 
amongst poplars and willows. The surface of the country' through which the river 
here ploughs its way consLsts of sand, and nothing but sand. In places it had cut a 
path through the sand-dunes, 4 to 6 m. in altitude, showing in the face of the cut¬ 
ting the different wind-deposited layers of which they were built up. These dunes 
however, owing to the vegetation which covered them, were stationary; and although 
a narrow strip of silt and mud had been deposited at die foot of the cutting close 
to the water’s edge, it had not sufficient consistency to support the weight of a man. 
The district was perfectly uninhabited, destitute in fact of animate existence; and yet 
distinctive parts are sometimes not without names. Por tusiance, there are Kuda and 
Kum-atschal, where a tolerably luxuriant poplar wood is growling. Here the scarped 
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banks were 2 m. high, and the river 6 m. deep, this measure nienc being obiained, 
as usual, in a bend- Above tlie same bend, where the river was 4S.«i» m. broad, 
the mean depth did not exceed 0.75j m., while the mean velocity' was cm. in 

* the second, and the volume 17.3s cub. m. in the secoml. 

September 27th. During the last 36 hours the river had fallen 3.S cm., and 
a new erosion level had made its appearance in the face of tlie escarpment. Hie main 
stream was now rejoined by one o.f the arms which branched off from it at Kbtaklik; 
it is here called .Atschal. .*\fter receiving this fresh augmentation, the river resumetl 
its previous appearance — scarped banks 2 to 3 m. high, alhivlil deposits, and borders 
of magnificent woods, interrupted now and again by smaller kamiscb-litxls, as well 
as by isolated sand-dunes, some with vegetation, others without- "I'his was especially 
the case at Petelik-otak, a place where the river makes a considerable bend towards 
the south; there tlie sand-dunes burse through the forest and approach quite close 
to the stream, the bank being at that spot 3^/j m. in height. Ujion reacliing 
Kum-aLschal we again struck the broad empty' bed of the Kona-darja, and so issued 
from the new' four-year old Jangi-darja, which we had foUoweii ever since ive left 
the district of Kot^lik. The old abandoned river was, as I have just said, dry', 
except for a little koi of stagnant water at the ver)' end tif it, a survival of die 
stream which i\ow% through it at the season of high flood, and then onIj% Indeed, 
Its bed was m part overgrown witii fre,sh grassp and on it*; left hank there ■ivere 

^rmrmx vw Ana. 
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sand-dimes cairj'ing vegetation. The region was however still uninhabited. Eagles 
and crows were common, wild-duck showed themselves somedmes, and occaskmaliy 
we noticed traces of wild-boar* wolves, foxes, antelopes, and hares. "Fhe forest bears 
in ilifferent parts the names of Ghasllk, Tatlik-jigdc, and Lhschlik, Tlie woods 
hereabouts are exceptionally fine, die trees often lifting themselves above impene¬ 
trable duckets of bushes, reeds, and climbing plants. At our camp the jarkent-darja 
had a breailth of 79.5 ni., the mean depth was o.&jS m*, the mean velocity o.jgfo m, 
in the second, and the volume 30^,46 cub. m. in the second. But above this point ive 
liad passed places where the sounding-line gave depths of no less than S meters. 



Breadth = 79^-fo liLschlik, Sept. 27. Scale 1 t tioo. 


September 28th. During the night the surface fell 9 mm. The river was 
here confined to a single ancient deeply cut bed, ami attained in places a depdi of 
7 m. The forest was still dense and the trees finely grow'n. Although we observed 
the shepherd's airy huts (scfrt\ we saw none of the shepherds themselves. Here, 
in sharp contrast to the Kot^ik arm, we again bad long ami tedious windings to 
contend against. On tlie whole, the river pursues a general north-easterly and east- 
north-easterly direction. Tlie various sections of the forest we passed are called 
Ak-kum, Jaman-tokaj, Hadschi-fcum, Bulung-otak, Dankan-tscholi, Tschirimdan-dung, 
Kujlusch, and Jalghus-jigde, From the last-named point the Korum arm, spoken of 
above, is about 3 km. distant to the south-east. Here again we obtained further 
proof of the tendency which the Jarkent^larja shows of seeking to follow that new 
bed; for 1 was informed, that every spring its upper end has to be dosed, 

othenviae the whole snream would [jour itself into the new diannel, and inilced, in 
spite of the dam, some of it does force its way in. The reason for damming it 
tack is to prevent Maral-baschi from being deprived of its irrigation water. In yeans 
of exceptionally high flood a not inconsiderable <iuantity of w'ater becomes lost In 
the Komm bed. Owing to the aridity of the ground it travels over, the overflow 
is never able to get back to the main stream, but wastes away on the outskirts of 
the desert. The space between the Jarkent-darJa and the Korum is occupied by 
thin young forest, and south-east of the latter stream lies the high barren sand. At 
Jalghus-jigde the river was 40,80 m. broad, its mean depth 0.^75 m., its mean velocity' 
0.5996 m. in the second, and the volume 23.S5 cub. m. in the second. Here, in con¬ 
sequence of its sluggish rate of flow, the water in the river was more transparent 
than at Lajlik. A bright disk of tin wa.s visible to a depth of 12‘/* cm. 



Bmilth = 40 la m. Jiilghui'jigde, 18, Scale 1 :500. 
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Septemb« 29th. The drop durinf^ the night was 2 cm. The forest was less 
fine, older poplars occurred only at inter\-als; steppe predominated, with bushes and 
young trees. As a rule the river is margined by a thin strip of kamiscit stepjje 
next the water. At Kanscha-kum some large sand-tivmes approach close to the 
bank, and the yellow barren desert is visible through the forest to the south-east. 
Here the river described a strongly accentviated loop. At Bisch-kajde there is a 
tnatar^ standing underneath a poplar-tree, and consisting as usual of poies bearing 
rags, and the skulls of antelopes and deer. On the right side of the river w'as an 
abandoned loop or Kona-darja. At Mupte-toghrak and Tusluk-kascb we found shep¬ 
herds with their flock.s of sheep and some homed cattle. Tliey posseasetl a sort of 
dug-out, a dumsjf canoe made out of the stem of a poplar, .\long this part of the 
Jarkent-darja both canoes and ferry-boats are extremely rare, indeed in most districts 
they are entirely wanting. ^\Tierc this is the case, the shepherds are perforce 
obliged to remain on the one skle of the river for at least six months, leaving the 
grazing on the other bank to be consumed in the winter and spring. Other names 
in this locality are Toschkan-tscholi and Kijik-tele-tschbl. .^t the last-named the 
breadth of the river amounted to 52.6 ni,, the mean depth to 0.^19 m., the mean 
velocitj’ to 0.5013, and the volume to 24.4* cub. m. in the second. 



Breadlh ~ Kijik-tcle-tschOl, S«pU 19. Scale 1 z Joo. 


September 30th. The drop during the night was 2.1 cm. The W'ater was 
transparent to a depth of 13.5 cm.* The country' w-as now more open and desolate; 
although grass and kamisch-steppc predominated. Sometimes w'e passed small groves 
of young fjoplars; old trees were extremely rare. Only once did we come across 
shepherds wlio owned a boat. Except for a very occasional stag, the countiy^ 
was destitute of game. In the district of Kenija the river flows for a long stretch 
due north-east. On the other side of Kona-ortang (the Old Station — ■ the name 
being possibly derived from some now abandoned route) the Jarkent-darja widens 
out into a W'ell-defined channel, with containing banks 4 to 3 m. high, and a depth 



* For detcrmintog the OKillatioiu of tev^cl !□ die river I employ erl rimultaneously I wo mcdiods. 
Fir^, a gradnaied |>Oiie vos G\ed in ihe IfOltom In n shaded place; and besides this a rod was thmst 
huritoatally into the face of the scartied tianic, and from its extremity was fet tirop an oblong metnj 
plate, gpiduatcd to cm, anti mm,, with a iilurnmet tn its lower eKtnemjty, 

'Fhe transjiarciKX was measureil by means of a disk of white and glittering tin, taken fitim a 
take-box. The depth was nad diieeily from the rod which supitortcd the disk. 
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which sometimes reached 8 m- At the same titne the velocity was proportionaJly 
dimmished. The subjoined illustration {Fig. ^i) shows a transverse section of the 
stream at one of the sharp beods. In other places the banks on both sides are 



Pig- 33 . TRANSVERSE SECTION Of OPEN PART OP THE HIVES. 


several score meters distant from the water’s edge, and are only washed by it at 
the season of high flood- Below Haradighan-kotSk the river-bed Is spacious and 
regular in mitline. The breadth there was 5t.» m., the mean depth o.Hm m.» the 
mean vclocit)’ 0.669a m., and the volume 21.15 cub. m. in the second. 



Fig. 33. Left o.Ti 0^76 0*^7 
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METHODS OF CALCULATING THE HYDROMETRIC DATA. 

The volumetric measurements which I made in the Tarim and its branches 
wtrer conducted in the following way. The first thing was to choose a suitable spot 
where the w'hole of the stream was concentrated into one channel. Then a rope 
was made fast to a tree on the bank, or to a stake driven into it, and stretched 
across tlte river at right angles to the current Having ascertained the breadth, I 
marked it off into a given luimber of equaJ section-s, indicating points of division on 
the rope by tj’ing a piece of white tape round it At each of these points the 
depth was sounded and iJie velocity measured on the surface, a.s w'ell as at two or 
more levels intermediate between the surface and the bottom of the river, equal 
distances being observed between the levels. The Arwidsson s velocity-instrument 
which I used was made by Lyth of Stockholm. Then the number of revoludon.s 
made in a given time (generall)' 50 seconds) by a four-cusped propeller were read 
on an attached dial-plate. These observations were made from a little canvas skiff 
fastened at each of the tape-marlcs on the rope successively. The results of one 
series of such measurements are shown in the accompanying illu-stration. The top 
row of figures gives die depth in meters; the row immediatefy underneath them 
indicates die number of revolutions made by the propeller in 30 seconds. At the 
end of each series of measurements I used to make a provisional calculation of the 
results. The section depicted on p. 33 (Fig. 36) gave the following iia/a: mean 
depth. 2.1(9 m.; average numW of rcimlutions in 30 seconds, 36; mean velodiy’ of 
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the cuirent, tn. in the second; \'oliime, 29.55 cub,ni. in the second. The mean 

velocit)' of the entire body of water was obtained by multiplying the mean of the 
velocities obtained at each sounding (that Is on each perpendicular of %. 36) by 
the depth of the sounding, and then adding these products together and dividing 
them by the total number of soundings taken. Tlie result so obtained was as nearly 
as possible the actual velocity for the given section of the river. On the oilier hand 
I committed an error in my calculation of the mean depth, I he total of the depths 
sounded in the above example is 26,01 m,; but to divide this by the nurnber of 
soundings taken (in the example 9) error, it should have been by the number 

of soundings plus i, !■ e. by 10. Hence the mean depth works out at 2.&>t m.; 
and the volume becomes 26>i^ cub-m., almost precisely the result that is obtained 
by Dr, Ekholm by tite employment of mathematically exacter methods: for by his 
method 1 the total is 26,04 cub.m, and by his method 11 26,34 cub.m., the mean 
between tliesc two being 26.140 cub.m, Ha^'ing thus neglected to add tlie correctiv'e 
unit to the number of soundings, the volumes that I worked out provisionally during 
the course of the journey are all a little too high; these are the figures which appear 
in the popular description of my travels Tthtl')- But, wishing to 

obtain the most accurate results possible from the material which I obtained with so 
much trouble and at the cost of so much time, I appealed to Dr, Nils Ekholm, and 
he has very kindly consented to recalculate my according to a more strictly 

scientific method. All the results of volume and velocity quoted in the subjoined 
pages have had the ad^'antage of his careful revision. With the view of giving the 
reader some idea of the materials which 1 collected, I have inserted in the text 
throughout tables of all the vertical sections measured; the top row of figures 
signifying in every case the depth and those which come immediately' underneath 
them signifying the number of revolutions of the propeller in 3^^ seconds. ITie coi^stant 
of the instrument is 0.379, and the number of revolutions has to be multiplied by 
this figure in order to obtain the number of meters in 30 seconds, and that product 
again must he divided by 30 to get the velocity for one second. 

The illustrations themselves will show that some of the senes of measurements 
are more trustworthy than others; the reliability'' increasing of course with the number 
of soundings taken and with the number of levels at each sounding at which the 
velocity was measured. In general, 1 may observe that the measurements are more 
certain as I became more accustomed to the work, and more skDleti in dealing with 
this class of hj^drographic measurement. But it is time to let Dr. Ekholm speak 
for himself. 


I. 

Let the breadth of the river be h meter, and let this be diinded into n parts 
Ai, ..... h^. Suppose that a sounding i.s taken and the velocity* measured 

at each of the « — t points of division, .^s the velocity* measurements were taken 
at equal vertical distances on the line of each sounding, the mean velocity of the 
current at every vertical line may quite simply, without any sensible error, be found 
by taking the arithmetical mean of all the velocity measurements In that vertical line 
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of .sounding. Denote these successive mean vdodties by v„ v,, 

Fig, 34 shows a vertical section of the ri\'er at a place of measurement. 'I'hen the 
vertical lines N.Ott indicate the lines of sounding, and the 

dotted lines MfPtt M^P„ il/,bisect the distances between them. The 



most accurate way to ascertain the volume of the water flowing past the section in 
the unit of time is to measure with the planimeter the areas of tlie figures AMfP,, 


MfMtPtPit ..,.. and to muliply the successive areas by their coTTcsponduig mean 
velocities and take the sum of the products. Thus, if we denote the areas by 
tf,, ff,, iTj, ..... a«-j, then the volume Q which passes the section in the unit of time is 

^ + ffjp,+ H” . (i) 


The mean depth is 



where A = +.+ a, = -^a 

A denoting the area of the total section of the river. 
'ITre mean velocity of the entire river is 

„ _^av_ Q 

A ' ‘ 


( 3 ) 


( 4 ) 


As a check upon this, Q may be calculated from the formula 

Q = . 


( 5 ) 


IL 

The following simplified method may also be employed, without any material 
error, more especially as the contours of the river-bottom between the vertical 
soundings are not known. 

In fig. 35 we bisect each of the n divisions N^N,, .... and 

from the [joints of bisection Q„ ( 2 *, • * • * Q<t let drop the perpendiculars QtP,, 

Q,RiS,, - Q»Pn\ then through the lower ends C?,, £?*.of the lines of 

sounding draw the honijontal lines RiRt^ , S'.-,/?., Then the area of the 

figure bounded by the broken line Qi.R^R^StR^Sf and the straight 

line QtQm is appixudmately equal to the area of the vertical section of the river; and 
the difference diminishes without limit, as the number of points A'",, A^, __ Nu-t 



















METHODS OF CArjCULATING THE HFDROMETRIC OATA, 




increases. Then, denodng the vertical lines jV. by 

p„ we readily obtain 



Fiff- 3S- 


Q = (6) 

and ^ = . 

From (6) and (7), by means of cqiiatioas (2) and (4), we are able to obtain 
the values of riL and If the n divisions are all equal, i. e, 

. - -. ^ ^ and A , 

the formulae (6), (7), (2), and (4) become simpUBed thus 

Q ■= Aizr^pt + VtPt + ....+ Pm-fpm-i) = ( 8 ) 

^ ^ + A + *' ■ ‘ + A-*) “ ... (9) 

.(-) 

Formula (5) may be employed as a check upon this. Throughout the whole 
scries of measurements tlte length of 6 has been divided into equal d i ^ an res. 


Ill. 

In order to show the use of the simpllhed method worked out in 11 , we w'ill now 
calculate the volume of the river, according to both methods, using the data afforded 
by four actual measurements. The constant A of the velocity instrument Is o.tiogijci; 
multiplying by this coefficient, we rtiduce the values given here bdow for vfk, which 
indicate the number of revolutions in 30 seconds, to metres per second. 

Fig. j6. Left, to ApriJ t^oo. & = 30.0 metres, if = 10 Kiiiii-tscK!ipghan, Right. 



p . . 0.6* i.i3 1,6? 2.96 4.30 4.93 5.09 4,33 0.87 metres 
v/A . . 21.s 31.5 33.7 39.0 45.0 38.4 43.j 26.4 o ' 

* Kcond 
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We get by numenca] calculation 


Q ^ ^ r, 

according to method I.26^ ^ 78.15 m* 2.605 m 0.153a — 

according to method II..... . 26.34 — 78.03 m* 2.601 m o.«6i — 

ICC. * * 


37' Lfifti 10 Api^ ^= 32+* fuetriMi. ji= i% Ty^fuii^tsch&pgbwiii Right. 



. . 35.0 5Z.O 45.a5 41,0 40.0 37.1 30.3 34.5 18.5 28 j- .2^ 

j 4 iccoail 

The results obtained are 


Q A 

according to methotl I , 19,5, ^ 52.60 m* 2.3^1 m o.iw — 

KC. IOC 

according to method II.19.3, ^ 52.00 m’ 2.364 m — 

JcC. VCC> 


Fig. 38. Left, to April 1900. ^ = az.t melres. «?= ii Kutn-tschApghou. HighL 



P . . 0.46 O.SS I.j 6 t.83 
vlk - . 2.0 3.0 8.0 28.7 
Here the results are 

according to method 1 .... . 
according to method II, 


1.43 0.86 

t.63 1.99 

1.96 i.ij 

metres 

26.3 19.S 

4 ^*r 47 ^ 

S 2-3 45 '? 

DiFtnt 

iiecoQd 

Q 

A 

< 


0 111* 

27.S6 m* 

I.ail m 


8,58 .2^ 

38.09 at* 

1.243 [r> 

0.30SS 




p . , . 


3.71 4.9S 4.77 

3.09 1 .81 metres 


vlk . . 

m * 

83.0 78.5 71.0 

53 'S 4 'i ■j' 

incur 

fcccnd 

And 

the results work out thus 






Q 

A 


according 

to metliod 

i . . 

» * * * 68,j* - 5 L 

, 10943 m* 

3.0*9 m 

according 

to method 

n. . 

KC. 

104,66 m’ 

2.965 m 


0.6164 

o,... 2 























METHODS OF CALCtJEATINO THE rtVDROMETRIC DATA, 


35 


(n <implo}nng method I the sections were plotteil on a very large scale on 
cross-ruled paper anti the cun-es of tiie river*t^ttom put in by hand; then the areas 
were measured by a polar planimetert tnadel)^ F. J. Berg of StockKblm, and be¬ 
longing to the Mechanical Institute of the University of Stockholm. 

As will be seenf there is a very dose agreement between the results obtained 
by the two methods in the first three out of our four examples, in whidi the 
soundings occur close together; and in the fourth case, in which the distances 
between the soundings are greater, the agreement may be pronounced satisfactory. 
WTience we conclude, that the simpler methoti II is sufficiently exact for all cases. 

Dr. Nils Ekhaim, 




Ht4in, iw Cdtunl Aiia. 


S 
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CHAPTER III 

FROM KURUK-ASTl TO THE CONFLUENCE OF THE 

KODAJ-DARJA. 

Ocrotjcr 1,'il, Drop, 1,7 cm.; transparency 13,7 tm. Along the stretch traversed 
to-day the ris'er was shallower and more rapid, was Inclosed between scarped banks 
3 m. high, and was sometimes 20 m. broad, witlioiit a trace of alluvial formation. 
'Fhe steppe was now universal, bushes being rare, as were abio the poplars. The 
principal names in the local topography were Schorltik-utak and Kum-tschakil. In 
one place we obsen.'efl three permanently occupied huts, and at Kunik-asti four 
more, all in better condition than usual. At tlie latter place the river deviates to the 
south-east, so as to avoid the isolated mountain of Hasret-Ali-masar, Immediately 
aljove this jioint the jarkent-darja Ls joined by two natural canals, both deeply 
and sharply trenclied, which contributed to it a considerable volume of water from 
the adjacent lake of Schor-kdL Close to their mouths they broke over small foaming 
cascades: but their water was decidedly limpid as compared with tlie turbid aspect 
of the main stream. 

Immediately nortli of the river stands the small isolated mountain of the Masar- 
tagh, which I visited in 1895, and which is known icxrally under the name I have 
r{uotcd above, namely Hasret-.'Vli-masar, A fresh visit which I now paid to it en¬ 
abled me to complete my map. as well as aHforded me an opportunity to study the 
relations of the river to the mountains in die same neighbourhood. The souiliem 
extremity of the Masar-tagh is crowmed by the little gurtstaii^ or ’burial-place', 
from wiiich the name Hasret-Ali-masar is derived. It lay ’/a km. north-north-east 
of our camp at Kuruk-asti. Two minor ramihcatioiis of the mountain adt'ance 
dose to the edge of the arm of the river called Kodaj-darja, anrl between them 
Stands a flourishing grove of poplars. Here too were burial-places with their gutn^ts^ 
or sepulchral chapels, two or three of them just beginning to fall into decay. On 
the nearer side the Masar-tagh is buflt up of two diflerent formations — one an 
cxeptionally fine-grained rock, laminateil and foliated, and with a dip of 9* N.N.W. 
— the other consisting of veins and dykes of a dark green porphyry-, ramifying 
in many directions through the former rock. Owing to its rdatively greater Iiard- 
ness, the ixirphyry stamk out on the face of the mountain in strong reUef, in th& 
shape of knobs and knift^I.)ack edges, giving It a striated appearance when seen at 
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a distance, cspeciaJly as tl^e veins aitd dykes run from the N.N.W, to the S.S.E,, 
and liave a dip of 83* lowartls the E,S,E. In some places the porphyr>' is cracked 
and arranged in rectangular blocks, like the masonr)' of c>dopean walls, and 
between it are packed, in parallel layers, the laminte of the other formation, dis¬ 
posed with a regularity which suggests the wmek of human hands. Although both 
rocks are hard, they are neverdieless both severely weathered. 




A survey of this locality from a commanding vantage-point showed that the 
steppe was almost universally prevalent in every direction; bushes and Isolated poplars 
were extremely rare. In the (Erection N, 60* W'. lay a network of lakes, some large, 
some small, but all shallow and marshy, and diversified by a number of little bays, 
isthmuses, and islands. ^ITiese were connected with the Jarkent-darja by the two natural 
canals mentioned above, llte two largest lakes bear the names of Schor-kbl and 
/\nar-kbl. The former name means ’salt lake'; but its water was of course frt^h, 
although t was toki that at the jw^riod ijf low water, some of the disconnected pools 
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into which it then breaks up become slightly saline. The name Anar-kbl was 
probably bestowed because of tlie resemblance which the arrangement of the little 
lakdets that constitute It bears to the disposition of the seeds inside a pomegranate 
{anar). To the south-east rises the Southern Masar-tagh, and in the south-soudi-east 
tile high sand-dunes of the desert, known here also as the 'iakla-makan. 

At Kuruk-asti the Jarkent-darja divides into two arms. The one to the north, 
called the Kodaj-darja, or Swan River, bathes the southern foot of the Masar-tagh; 
though at tlie time of our vLiit it only contained a few pools of stagnant w'ater. 
'fen days previousl)-, or about the 20th September, the river had ceased to enter 
dial watercourse and directed Itself entirely into the southern arm. Yet for fully 
two nionths, counting from the ist July, the Kodaj-darja harl been a running stream, 
though with a far less volume of water than the Jarkent-darja. Lower dow'n the 
Kodaj-darja Ls joined by the Kaschgarnlarja, and then, as we shall presently see, 
die united stream reenters die Jarkent-darja, but beyond Aval, The following 
places, all situated on the great caravan route from Maral-baschi to Ak-su. draw their 
irrigation water from the river I am discussing, namely the Kodaj-darja, — Masar- 
akli, Tschahr-bagh, 'I'schlghan-tschbl, Tumschuk, Tsdiadir-kbl, Jar-kuduk. and Suget. 
.As all die places just mentioned are entirely ilejiendent upon the Kodaj-tlarja for the 
fertility of tlicir fields and gardens, it was a serious matter for them when the cur¬ 
rent entirely alxancloned that arm arul began to flow through the southern arm only. 
Since that fatality happened, the several villages named have been restricted for 
their necessary' supplies of water to ivells and or artificially dug reservoirs, 

'rhelr chief concern was in the autumn to redivert the river into the bed of the 
Kotlaj-tlarja, a project which the people purposed to carry out a month later by 
building a dam across the bed of the Jarkent-darja. For this object they had al¬ 
ready brought over about a thousand poplars from the nearest forciit. It was however 
somewat doubtful whether, owing tti the power of the current, their efforLs would 
be crowned with success. Changes in the bed of a river of that magnitude, brought 
about by physical laws, cannot be permanently controlled bj' such dams as these 
people are able to construct. 

Of the two natural canals which connect Schor-kol with the Jarkent-darja 
at Kuruk-asti, the more easterly one issues from the lake by three arms; and of 
these three arms, again, the one that lies farthest to the east plunges down a cas¬ 
cade 1.3 m. high. The boiling cauldron at its foot affords excellent fishing. The 
apparatus used consists of a rod (sap) resembling an eel-spear, with two hooks 
each pointing downwards, fixed in its lower end. The hook, upon striking 
the fish, becomes detached from the rod or shaft, and is then only held fast to 
it by a cord 50 cm. long. Below this cascade the surface of the stream was 2 to 
2* i m. lower than the level of the adjacent country. Schor-kbl is, properly 
speakbg, a marsh; and its shores are soft and boggy, and overgrown w'ith luxuriant 
grass and reeds, the latter even invading the Jake itself. Beside the western of the 
two principal arms which drain it stood a shepherd’s hut inhabited by a 

single family, who in addition to tending their sheep, also hatl some cattle to look 
after. These were however their .summer quarters only*; in winter they usually 
occupy a more substantial dwelling on the right bank of the jarkent-<iarja. 
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With regard to the two natural canals, on 3rd October the breadth, mean 
ilepth, mean velocity per second, and volume per second in the tliree branches of 
the eastern canal were resi^ectively “ (j) 3■.^o m., o-jjf in., i.at m., and 3.17 cub. 
m.; (a) 4.^0 m., 0.74 m., t.i$ m,, and 4.15 cub. m.; (3) 1.56 m., o.$6 m. 0.^3 m., and 
0.7J cub. m.; and in the western canal (4) z.jj m., 0.79 m,, i.is m., and a.i cub m. 
Thus the total volume amounted to 10.45 cub. m. in the second. Now besides these 
two canals the river was evidently joinetl above Kuruk-asti by several other con- 
tributaries from the Schor-kbl; but owinjj to their being so effectually masked by 
the reeds and bushes, they had escaped my observation. At least 1 am led to infer 
there v-'ere such from the results of the measurements which I obtained at Kuruk- 
asti on znd October, when the volume was 45.41 cub. m. {the breadth being 52 m., 
the mean depth 1.400 m., and the mean velocity o.6i3& m. per second), whereas the 
immediately preceding measurement, made on 30tb September, bad given a volume 
of only 21.15 cub. m. 



I .eft 


Fig* 45- 





**lt. = 


S4 

54 

59 1 , 

7‘ 

8& 

69 

49 f 


Efea<llh in^ Ktiruk-aslj, Ocldbcf i* SoJc 1 1 500. 





















38 


THE TARIM RIVER. 


After iny preWoua visit in 1895 I had erroneously assumed, that the Scbor- 
kiil was a marginal lagoon of the Kodaj-darja,* And even now I confess I do not 
posst^ a suftictenily accurate knowledge of it to determine with certainty whence it 
derives Ils water. The only source which 1 can conceiv^e it to dravv upon is the 
Kona-darja, the old channel of the Jarkent“darja, from which the canals of Maral- 
baschl are fed. '['here can scarcely be a doubt, but that the surplus water, which at 
the sea.son of high flood enters that old channel, does eventually find iLs waj’ into 
the Schor-kbl, and the other small lakes in the vicinity; for at the season of high 
Bood those lakes are said to merge into one large connected sheet of water and 
even in the autumn tJiey contribute, as we have seen, a considerable increment to 
the jarkent-^larja. Any way the overflow of the high-fiood season cannot ad\'ance 
farther cast than Kuruk-asti, owing to the fact that its further progress is barred 
by the barrier of the Masar-tagh, which forces it back into the river. The cascades 
owe tlreir origin to the fact iliat the level of the lake Ls about i.j m. higher than 
the level of the river. But in this district, as indeed everywhere else along the 
course of the Jarkent-darja and the Tarim, the hydrographical relations are subject 
to great and frequent changes. 

Intermediate between the tw'o canals which drain the Schor-kbl, tlie jarkent- 
darja is also joined by yet anotlier old channel, a branch of itself, whicli has only 
cea.sed to carry' water since it was stopped up In the year 1S95, It was, however, 
so faint that its course ditl not aclnut of being fully traced. Tire dam by which it 
was closed still remained unimpared. It was said to have been built for the purpose 

■ General Pje^-taqtT visited this region in 1889, .-ind what he says about U goes a long way to- 
wanls throwing light ujiofl its (.'ompikated hydrographical reladcns. South of Tschadir'kol and Tumschuk 
he :ii% ext^fudvE marsh, known ^ artd mnjijied its sputh'cast holder^ H-e fiays, 

*Th ]5 marsh is oval ill and EscteridB from tbo nciitlmasl (o the ^sotilh-vcslt being do versts long 

by versLn wklc. li is thickly covered with reeds^ reaching in serme plocsca a hefght of 3 saschen 
[t ^a^chen = s.ijyj m/)« An arm of the JmketitH^aFjn, colicd UgnsLlde, slowly mohea its wav through 
the marsh, and then, breaking up into a muUitnd* of IfHje arteries* forms a perfect labyrinth of small 
salt lakes* with tw'o others of considerable siae beside thenu The thick, tall reeds, round the iiiar^ih 
of Lalmoj harl>onr tigers and a gieai numlier of wild-boarp while mulUltides of births^ both waders and 
swiinniQ^i oeia att rotttid the lakes/ 

PjeviBoir then goes on to say, that the marsh was encirded by a Jori^e nnmbet of fresh-water 
lakcSp these being esf>ccially nttmcroiis at its south-west comer, and that the arm of the jarkent-darja't 
which evidently was hoh'E other limn the fCodaj-darjaT lost itself amongst them. All these sheets of 
water eqiand and l>et:oitte full at the sea*iaii of high llootl, which according to Pjevtsofft occurs 
between t^th June and 15th July (O. S.)- continues, 'After travelUng S versu neat day along the 
soiith^eaittem shore of the marsh, we turned tow^mthp the west, and on narrow bridges crossed the 
cn broad and deep canals* which the natives h&vc led off from the damraed-up ami of the Jorkent- 
dotja, that b to E^iy^ the arm which feeds the marsh of Ijilnioj. 

According to Pjettsoff, the Ka.schgar-darja also loses itself ia an extensive maruh, lying 30 
versts east of MaraJ-bOMihl mid near the village of Tschahr-bagh. This marsh groilaally narrowed soti^~ 
caiitwards to a ihin fstrip, without however reaching all the way to the swamp of Ijdmoj- From the 
extrcrally of the former man-b there likewise Issued a stream, which emptied itself into Like beside 
which we encain]}etL It is in thb way at all eventa^ that (be water of the Kaschgar-darjag though 
only a rdafiveJy amiill proportion of does eventually reach the Jarkent-daija^ Hence in 1889 the 
conduepcc of the two rivers was in |>oint of fact at Lalmoj. Since then, os we have foundt the Kodaj- 
rLarja has broken away from ihetn, and is now endeavouring to paiia to the north of the msmshy regioTid 
Thus there can be no doubt that, since the daje of PyevtsoR^s visile the maiisiti of has essendEkily 

shrunk in areaj although it stiU remains one of the marginal lagwns whichp like vomplresp suck the 
blood out of the main stream- Ulien a marsh of this character disappears ft ob^iomly means a rela¬ 
tive augniEntailon rn the Jarkentridaija. See V\ Pjevtsofft in TrwfiJ TiMfJt&J EisjPfiitYsiJ^ /SSg — 
jSgo, voL L pp* 66 ff* 
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of preventing the Koclaj-darja from beinff robbetl of its currejtt. The portion of 
the bed of this old watercourse which lay below the dam was 'T meter lower than 
the portion aboA'e it, that is to say, to the north of it* There was brig^ht stagnant 
water on botJi sides of the dam, but the end of the channel next tlie river was 
perfectly dry- At the time this channel was stopped, the river divided again, as 
w'e have stated, at Kiiriik-asri, so that, to retain the water in the Kodaj-darja, a 
fresh dam had to be put in there also. 

The former dam was 32 m. lohg, and thus stretched tratisvcrsely across 

the bed of the river, and was i2-jio m. broatJ, It consisted of four rows of piles, 
tiriven vertically into the bottom of the river, the two outermost rows being [ 2,30 
m, apart, and the tw'o innermost 10.1a m. apart, w'hile the individual piles were 
tiriven at a distance of^'A m. from one another. I'he spaces between the rows of 
piles {a in cut) were rammed with branches and brush-wood, anti the middle space 
(A) was filled w'ith clay anti earth. The top of the dam w'as 
barely more than one meter above the existing level of tlie 
river. This is the method of construction generally adopted 
for tlams in Hast Turkestan; and from their temporary char^ 
acter it is evident, that they are unable to offer any serious 
resistance to the pressure of large volumes of water. Since 
the Jarkent-darja deserted the old bed betw*een the canals, 
the dam there has lost all importance. 

October 4th. Between 2 o'clock in the afternoon of 
the 2nd and 7 o'clock on the morning of tlie 4th the ri\'er 
dropped 3.9 cm. At Kara-tokaj (Black Young Forest) the 
river is joined from the right by another Koiia- 
darja, which was abandoned, ( was told, four¬ 
teen years before, and since then has been dr>-. 

It issues from the main stream a little way be¬ 
low Schamal. I his Kona-darja probably used 
to unite with the Kodaj-darja. for the arm of 




Fig, 47. DAM IN AN Ot-n kJVElt-BKI}. 


the Jarkent-darja which we were navigating w'as quite new. The district on th^ 
opposite bank is called Jigde-brUing. The river here flows towards the east- 
south-t^t, and is sometimes straight, sometimes sinuous. F’or long distances it 
maintains the same uniform breadth of 50 to 60 meters, and is inclosed between 
tolerably high banks, ^jvergrown with kamLsch and undenvood, and very often beset 
with dense thickets. In fact, it resembles generally an artificial canal, with regularly 
rounded curves and for the most part no traces of alluvial deposits. The depth was 
considerable, and the current sluggish. 'I'he transparency of the water was 30 cm*, 
a consequence of the copious contributions made by the canals from the Schor-kbl, 
t e reedy basins of which act as settling beds for the setlimentary matter held in 
suspension by the current. 

. I > Ak-jasik and Algaktschi the river makes a sharp liend to the north. Shep- 
hLTt s huts made their appearence at intervals. Further on w*e passed the tiistricts 
.. J>gde-Ja.suk, A little lielow the latter two canals are led off from 

e nver to the right, tliat is to the south, one of which was drj^, w'hiJe the other 
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contam<^i] water, Hut they soon unite, and then proceed to the lake of Jughan- 
balik-kol, situated at Lite norUtem foot of the Tiisluk-tagh, where I made a lialt m 
1S95. 'I’hence the water makes its way into the Somn'koh and lloatly tcmiinates 
in the Tsdiol-kd], situated at the west side of the detached mountain which I dis¬ 
covered in 1895 and witicli, as my guide was unable to give it a name, I called 
the Southern Masar-tagh: though I now know that its real name is the Tschoka-tagh. 
North-west of the Tusluk-tagh there stands another little detached mountain known 
as Jul-annam. On the south the Tschdl-kdl is Ijorderctl by the great >ocean of 
sand>, which the shepherds of tliat neighbourhood call Ak-kum (White Sand), Schahr- 
i-kaiak-kum (from a legendary' town which is reputed to lie buried under tire sand), 
or Takkan, plainly an abbreviation of Takla-makan, My renewed investigations of the 
locality enabled me to add materially to nij' fonner map, and showed me, that the Jarkent- 
darja flows almost immediate!)- along the northern foot of these moimtains. As the 
ris'cr swells to its full flood, these canals and lakes gradually fill, and when it drops, 
they return a portion of their water to its bed. The residue that remains in them 
through the winter soon gets cut off from the river, and freezes. As the name 
indicates, Jughan-balik (the Hig l-’ish) b well stocked with fish, w-hich are taken by the 
inhabitants of Tschahr-bagh and Masar-aldi, from canoes hollow'ed out of the stems 
of poplars, Tltc fishing seasons are in spring and summer. In the Tusluk-tagh 
there b a tieposit of salt, which b mined in winter when the river is frozen, tliat 
being the only lime at which the people can get their carts {ar 6 as) across the 
stream. Beside our camp at jugiian-balik dwelt three shepherds and their families, 
in charge of aliout looo Jibeep, belonging to dajs or >rich mem in Jscliahr-bagh and 
Masar-akli. Here, as eveiy.'w'here else along the river, the sheep are shorn twice in 
the )'ear, first in the spring, and again in the autumn, and at those seasons the 
owners of the flocks come and fetch the w'ool. In this locality tigers had recently 
Iiai<l several visits, and during the year had already carried off five horses and a 
number of sheep, 

1 was told by these shepherds, and their information ivas corroborated by a 
hunter whose pursuit takes him into all parts''of that region, that a long dayb jour¬ 
ney cast of the Tschoka-taglt, and a short day’s march south of the river, there exists 
an old river-bed stretching from west to east, and known as the Kara-saj. The 
surface of die countty- through which it nins consists, the)' said, of gravel and coarse 
sand, resting upon yellow earth and salt, with small fragments of flint embedded in 
it. Some of diese la-st were given to me in proof of the statement. On the east, 
south, and west the Kara-saj is shut in by dunes of drift-sand. Defective though 
this information is, I nevertheless record it here; even these cursory* indications might 
possibly prove important in future e-xploratory work. fJut the place as describetl to 
me seems to suggest not so much an old river-bed as a portion of the desert off 
which the drift-sand has been swept, exposing the surface underneath. At all events, 
I came across similar tracts whilst crossing the Takla-makan in 1893. The country 
which e.\tends between the Kara-saj and the river is reported to be full of dead 
forest with a few living poplars at wide Intervals apart. 

October 5th. From 9 o'clock in the afternoon to 7 o’clock on the following 
morning the river dropped i.j cm. Thus llie subsidence proceeds pretty uniforitily 
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in the autumn. The traitsparency reading was 24 cm. During the day the river 
meanderwl a great deal, but nevertheless maintained a good rate of flow. The l>anks 
were lined by thin, narrow belts of young forest, intermingled with bushes; except 
for these, there wa.s nothing but karnlsch steppe as far as one could see. I he 
general name of the district is Jughan-balik-tallik. iMthough in two or three places 
small branches broke away from the river, Uiey .soon rejoined it again. ITte atmo¬ 
sphere w-as nearly always more or less impregnated with dast, through whicl 
tained from time to time glimpses of the small inountaias, remnants of a range long 
since broken down, which lie scatteretl over the face of the country^ e. g, the 
Tschoka-tagh, with the Sorun-ktil in the foreground; the Tusluk-tagh, with the Jughan- 
halik at its foot; Jul-annam; and Hasret Ali (Masar-tagh). Besides these, 1 was in¬ 
formed there are minor isolated mountains in the sjime quarter, bearing the names of 
Teven-tagh, Kallap-tagh. and Sultan Kara Sakai Attam. Of tlie last-named we caught 
a faint glimpse to the north’east. 


Fig. 48. SAJ-TAGH AHft SJyJ-KOr. AS SEEN rROM THE NORTHEESiMOST PART Of TSCHOtA*TAOH, 


I'he place at w'hich I now measured the river was off the end of a canal 
which connects it with the Sorun-k 5 l, and where four huts stood. Here the breadth 
was as much as 55.18 m., the mean depth, 1.49; m.; the mean velocity, o.34» m-; and 
ne volume, 24.1^ cub. m. in the second. Thus the increments which iivcrc added 
by the canals of Kuruk-asti had by this dLsappeared, having partly been drained 
off by other canals to the Jughan-balik-kbl, arid partly the loss was accounted for 
by the steady fall in the river itself. 
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October 6tlt. Tlie transparenc)' of tlie water = 30.5 cm. To reach the Tscboka- 
tagh on foot, it was n«:essar>' to walk round the eastern shore of the Sorun-kbl, 
owing to this lake being connected with the river by two shallow' channels, 'fhrough 
these, at the season of high flood, the water flow's into the lakes, as indeed it does 
through the other canals I have mentioned; but as soon as the river drops below 
tlte level of the lakes, the water returns again to the former, using the selfsame 
cliannels. Bvit besides the Somn-kbl there is also the Tschbl-kbl to be filled, and 
as it Ls devoid of vegetation, a very appreciable evaporation lakes place over 
its surface; so that here again heavy' tribute is levied upon the long-suffering 
Jarkent-darja. 



Fig, so. sAj.TAiiH. TO rna Lart a part or sultas Kara sakal attam; to ti.e wnat saj-rOl. 


The Ime of demarration behveen the marshy sliores of the Sorun-kBl and the 
gmvdij- ^ of the !«hoka.|aBh i, verj- sharply drawn, I-'rotn a commanding 
po.nl of thB mounuin we ohtaimrf a view of the top of the Saj-tagh to the north¬ 
east. Us southern Sank was covered with rounded sand^unes. On its north-west 
stde the rock-formauon was ^„scd, and below i, lay the farthest arm of the lake, 
enetreled by a dun W, of poplars, bushes, and plant-grown sand-dunes. .At the 
south.^t foot of the .Saj-tagh nestles the little lake of Saj-kol, fed by natural springs, 
denved probably from dte nver, and girdled by a deposit of white crystaniue lit. 

sMm bv1tenL.“^th”'T*i‘’"i‘*‘ '*«= lake is surrounded 

van w^s lost in .8,5. approaches to within one kilometer of it on the east The 
pr«.p,tat.on which falls on the dopes of die adjacent mountains is earrier! oif by a 
itt e sooajn that flows into tite lake. Considering the extreme paucity of the rlin- 
all, and the ms.gm6cant amount of the snow - r„ snow does'fall hire someX 
ers - It was surprising to see how sharply and deeply these rivulets had cut tao 
the rock. And the same phenomenon was repeated again in that par. of TtIIoSiI 
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tagh which lay neartjst to us, that b in the short spurs which that mountain sends out 
towards the north-west. l*here however the natural watercourses axe not only deeply 
‘^ooved, but they terminate in spreading gravel screes, which, from the network of 
rivulets into w'hich each watercourse divides and subdivides, appear like miniature 

deltas thriLst out into the lake below. Except for these, the shore-line of the Saj- 

tagh is on that side tolerably regular in formation, therein presenting a marked 
contrast to the broken and ragged outlums of its north'\Vi'estern shore* The lake 
contains several expanses of open water, separated or unittxl by necks of land, sounds 
or channels, and beds of kamisch. and dotted over with Islands* Along its northern 
shore lay a vast number of tiny lakelets, all more or less connected together by 
marshes or open belts of water. 

The principal basin of the Sorun-kbl extends lietween the northernmost pro- 
jectioas of the Tiisliik-tagh and the Tschoka-tagh, and in that way it escaped my 
obseiA'ation in 1^95. ITiis part of the lake was less smotliered in reeds tlian the 
Sorun-ajaghi-kbl, or Lower Lake Soruti, which I shall proceed to describe presently. 
One of the little lakes at the northern foot of the Tusluk-tagh is called the Haser- 

hiil, and has poplars of a tolerably tender age growing thinly round its shores. 

On that side the Tschoka-tagh is built up of die same fine-grained, severely weathered 
rock which 1 have described as occurring in the Masar-tagh. The dip of the strata 
was 27* to the N. 40“ E. 

On October 7 th 1 explored the Sonm-kol by boat. The lake stretches from 
north to south. Its water ivas perfectly limpid and fresh, anti at 11 a. m* had a 
temperature of 13.®/ C Algae grow in vast quantities along its bottom; and belts 
of reeds, often very thick, run all round its shores, as well as dot its surface in 
island-likc beds. 'J’he reeds on the western sliore conceal numerous channels, which 
connect with the smaller lakes in that direction. Amongst these same lakes are 
a few sand^imes, dotted with tamarisks; but they must be older than the lakes, 
otherwise in this marshy region the sand would have been unable to pack it-self up 
into dunes. Along the lake's eastern shore the naked earth peeps out at inter¬ 
vals at the foot of the gravel screes. Towards the south the lake widens, as I 
have already said, into a broad basin, which was quite free of reeds, except for a 
narrow ribbon round its shores. The maximum depth did not exceed 1.99 m. The 
meaiiiircments which 1 obtained along a line drawn from north to south were as fol¬ 
lows;— 0 . 86 , 0.84, l-is, I-SI), 0 ,«t, JiOi, 1 . 06 , I.J4, l.K, I,6x, I.53, 1.51, l-J*. 1 * 59 , 1*34, 
I.»i, IU)D, i.ot, I J,, i.s,, 1.85, 1.90, t.M, 1.89, t.ss, ).73» t*75 This proves that the 
Sorun-kbl, after all, Is nothing more than a shallow, marshy slieec of water. On the 
other hand, in the channel which connects the Sorun-kbl with the TschbTkbl i ob¬ 
tained depths of 3,35, 2,00, 2.10, j.fis, and 2.10 m. At first this connecting passage was 
almost completely choked with reeds; but soon we came into open water 2 to 3 m. 
broad, anti iinaUy emergetl Into a waterway which reached a breadth of 30 to 50 m„ 
tliere liejng only one or two poinLs at which it cootractetl to 10 m. Tlie ground through 
which it has cut its way is liartl ami consistent, althougli obscured by reeds; so that 
for the most part this watercourse exhibits all tlie regularity' of an artificial canal. 
•And yet it is kept open by nothing but the natural current flowing backwards 
and forwanls between the Soniii-kbl and the Tschbl-kbl; though, owing to its en- 
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haiic<xi power of erosion, a consec[itence of its l>eing confined to such a narrow 
passage, its depth exceeded the tlepth in the adjacent [larts of the tw'o lakes which 
it connects. It is through this channel that the more southerly lake of Tscbol-kdl 
liccomes filled everj' summerj and at that season there is always a steady, thougli 
at the same time gentle, current fiowiiig into it, caused by tile rapid evaporation 
wliich takes place over its open surface. When, however, the Jarkent^darJa drops 
in the autumn, the current turns and flows Ixtck towards the north. Yet, by reason 
of the sha]lownef« of the watercourses which unite the Sorun-kbl with the river, 
neither that lake, nor, consociuently, the Tschol-kol, can be entirely emptied. In the 
beginning of October, at the time of our visit, their surface was however very 


SI, Tire ei(A?f,"rF[. sf-twekk soKirH-Kili. Asn T^citOi.-KOi.. 


appreciably lower than it was in the height of the summer. Similar lateral lakes or 
lagoons are very common, especially along the lower course of the Jarkent^larja, for 
the most part on the right side of the stream; they prove, wherever they occur, 
that the country there lies at a lower level than the .suiface of the river. 

Wild-duck swarmed in extraordinary' numbers on Uith these lakes, and on the 
Sorun-kbl there were also some swans. 

I liave descrilxid the rschol-kbl in PtifyntajiH s MilliiluKgttt fErganziingsheft, 
131) in the account of my 1895 journey, and consequently there is no need forme 
to dwell u]x>n it again here. l',.xcept for its nortliernmost extension, where there 
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Panoramic Views of the ^jountafns near Jarkent-dai^a. 
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occur some few rceik, it is an entirely open sheet of water. Its contents are 
perfectly fresli to taste, a natural consequence, of course, of the free circulation 
f>ackwari]s and forwards through its feeding channel, by which, as 1 have explained, 
it also discharges. At the same time, it Fa reported to acquire a faint, and scarcely 
percepdble, flavour of salinity when the lake reaches its lowest ebb, more especially 
in its southern ejttension, which lies farthest from the canal. Considering that the 



Fig. 52 . tschOL'KOi. usoKinc s.s.e. pson trs .vORTHKt.vMosr part. 


lake receives a larger volume of water than it discharges, one would expect it to 
pthibit greater salinity' than it actually does. The Alga? growing at the Ixjttom of 
its connecting channel also showed plainly which way the current was flowing; the 
fact of their streaming southwards even then, when the Jarkent-darja was steadily 
falling, proved that there was a current setting towards the Tschbl-kOl. And as a 

matto of fact, the Sorun-kol was, as we have seen, still receiving an influx from 
the river. 

When I visited this region in 1895 I was separated from the Tschoka-iagh 
by the lake of Tschol-kSl. t resolved therefore to complete my map by making an 
excursion on foot across this little desert range. As we advanced from the lake* 
shore to the detritus scree tliat masks the foot of the mountain, we crossctl a suc¬ 
cession of concentric rings disposed around the lake. First came stker, or saliferous 
mud, white on the surface and slightly moist, it having been only recently exposed, 
since the lake began to shrink. Next followed kamisch steppe; and then a second 
belt of schor, perfectly dry!-, and concentrated into granulated, transparent crystals. 
The last distinctly marked shore-line was encountered at a distance of i.s km. from 
the lake, the point to which its waters advance when the river runs high. From 
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that luit; the scree began to rise at an angle of 3“, the surface being strewTi with 
sharp-edged gravel and furrowed by innumerable tiny torrents, which become more 
and more split up and divided like drieil up deltas in proportion as they apr 
proach the shore. In the upper parts of the scree these rivulets have cut their way 
down to a depth of i rn., and their sides are vertical Tltis proves unmistakably, 

that heavy and violent rains do fall there sometimes, though it happens no doubt 

extremely seldom. Here we found some tamarisks; and as we advancetl, the sur¬ 
face became more broken ami irregular. The main ridge, whicli vs flanked by 

smaller parallel crcsLs, attains an altitude of alx>ut 200 or 350 m. The rock forma¬ 

tion is that already described, and it had a dip of 31* to the N. 50“ E. 



Fig. 54. PMOFILE or TSCIJOKA-TAGH; TO TflE CRtT IS TSCHOT.-KOL. 


From the trip we commanded a bird's-eye view of the lake. It was long and 
narrow, though at the same time broader tlian 1 supposed it to be in 1895, when 
it had the appearance of a mere fringe along the foot of the mountain. Now, how¬ 
ever, I perceived that it actually lies nearer to the Tusluk-tagh than to the Tschoka- 
tagh (s€^ map [ in Peierm. Ergan^hft 131)* I'be southern extremity of die 

lake, w^hich I travelled rovuid in 1895, appeared to present preeLsely the same out¬ 
line as on diat occasion. There is a low-pitched gravelly scree at the foot of the 
Tschoka-tagh, corresponding to that at the eastern foot of the Tusluk tagh, and it 
is approached pretty closely by the high sand-dunes of the desert, only a narrow 
belt of schor separating the two. Although we passed a stretch of dead forest, 
with sapless trunks, we did not come upon living forest until we reached the Saj- 
kol. The eastern side of the Tschoka-tagh is much steeper than the western side, 
which presents a long and gradual ascent, 

October 8ih. During the last 46 hours the river dropped 4 cm. The trans¬ 
parency measured 34.5 cm, yestenlay, and 38 cm. to-day, '^e stream was gradually 
clearing in consequence of the diminishing volume and slower rate of flow', tire latter 
circumstance being also a consequence of the former. Another factor which likewise 
contributed to Increascil transparency was the seasonal fall in the temperature. 

.^t first, after we started again, the river was broad, with a slow current, and 
after describing a long loop, it washes on the right the foot of the Saj-tagh, only leav¬ 
ing room for a sheep-track ami 3 few young poplars. The flank which the mountain 
turns towards the river goes dow-n at an angle of 34^, and consists of bare n>ck: 
wherea.s the eastern slope is buried umler drift-sand. The dLsposiiion of the strata 
was easily distinguishable: they crop out in black bands and projecting cornices every¬ 
where on the mountain sides, and lie at an angle of 47" to the S. 75“ E, Tlie axis of the 
Saj-tagh stretches north and soudv, and k continued in the former direction by a small 
chain of lower heights, all abutting immediately upon the river, which Ls dms com- 
pvlltxl by them to describe a long detour or loop to tlie north, l-he first bluff we 
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Panoramic Views of the M mntarns near Jarkent-daga. 
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cainj lo was croivnecl by a standing in the midst of a number of graves 

(j^urts/a»), each provided with a tombstone of clay, resembling In shape a brick or 
a cigar-bojc. Tbene is an abundance of poplars in the localit)', and the drift-sand 
has in places heaped itself up into dunes. From one of the summits we obtained 
a good general view of the surrounding country. Due south rose the main peak of 
the Tschoka-tagh, with the Saj-iagh in the foreground. Next to us on the east was 
a dense poplar forest, its foliage now turned yeUow. To tlie south-south-east and 
the south-east was a patch of the high barren sand, an outlier of the 'I'akla-makan. 
The principal summit of the Tusluk-tagh lay S. 40® W. North-westw'ards extended 
the steppe, dotted over with patches of dark green forest-trees and clumps of 
fiery' yellow bushes* this region Is callerl Btscli-kotan. Immediately to die north 
tlie Saj-tagh terminates in a litde eminence not more than 50 m, high. Beyond it 
in the far distance was Sultan Kara Sakai Attam, with its five culminating peaks. 
The river serpentines through the country like a broad conspicuous ribbon, its long 
leech-shaped sedimentary deposits now gradually emerging to light as the w'ater 
dropped. On the litde protuberance of the Saj’-tagh, on which ive stood, there were 
yet two other graves, covered, not by the usual dome, but by an arrangement of 
beams and stones. Both were open at their northern end, and thus showed the 
heads of the skeletons, which liad been Said north-and-south. In one of the graves 
there were two skeletons. Neither grave appeared to be very old. 

On the other side of the mountain the steppe predominates, until it is suc- 
ceedetl by fine ) oung forest. Mere the river descril^ longer windings, and its bed 
is deeply trenched, the banks being i’‘'a m. high, while the allumt deposits are 
insignificant. On the right we passed a Kona-darja, an arm which had run closer 
in under the Saj-tagh than the present channel does. Deer ivere common tn this 
locality. 



Fig- SS- F'giit. 0.1 It T-94 
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Breadth = 67,3 tn. Mom, OctolKT S. Scale 1 s 500. 
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At More the river was 67.j m. broad, and had a mean depth of o.fis* m., a 
mean velocity of 0.5^13 m., and a volume of 36.to cub. m., in the second. 

October gih. In the course of 1 2 hours the level dropped 2 cm. "ITie trans- 
jrarency was 29,7 cm. At Kala-dung on the right bank the forest is quite luxu¬ 
riant, A little below that point the river dirides into two branches, of which the 
left one atone contained water. At one of the sharp bends, where the current was 
making havoc of the bank, some of the outermost poplars had fallen and lay upon 
the surface, where their branches arrested and held fast the driftwood, and other 
flotsam and jetsam, that came floating down-stream. In another place, where the 
nver was only 30 m. wide, a prostrate poplar stretched half-way across it, and on 
the other side of the tree the depth increased to 8 m., while the banks were 1 to 
< 1 m, high. At Oschka-bldi a branch strikes off from the right and procecd.s to 
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Fig. ;£■ HICHWATER HARKS ON THE UANKS OF JARKERT^DARlA. 


a margifial lagoon two da)'s’ journey lower down die river, known as die Jancak- 
kol. It was reportetl to lie then empty, though it had been filled with water at the 
period of high flood. The upper part of this stde-arm bears the name of Jantak- 
ki>l-aghsi. During the coun>e of the day we passed the following forest-tracts — 
Siva-koian, KSpS, Jatim-kirlidi, ami Milka In the last-named localit}' we observed 
a masar, situated amongst some sand-dunes, scantily covered with vegetation. Here 
on the left bank was a sbephertis’ track, running from the Kodaj-darja to .Avat 
and Ak-su. At thU place the river was 56,7 m. broad, and had a mean depth of 
o,(*s ^ mean velocity of o.ssjj m., and a volume of cub. m., in the second. 



Brc.Tdth ^ iq, Milko, October 9. Scale 1 : 500. 


October loth. A drop of i.j cm. in level; the transparency being 37 cm. 
For a spacti the stream serpentined in an unprecedentetl way. At Ghirlang and Ak- 
jarsik the wootls are again verj^ fine. Here too wild-boar were abundant. IJy 
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this the foliage of the trees was yellowing rapidly, a greeri leaf being indeed a 
nuit}'. WHien the wind blew, the surface of the stream became thickly littered with 
fallen leaves, and these, when they rot, help to form ooze at the river-bottom. We 
only came across one shepherd encampment, although in many places the scorched 
tree-trunks betrayed where their camp-fires had been. At Ak-satma we found a 
baj, or irich man», who owned aooo sheep, besides a number of cows. Beside liis 
homestead, w'hich consisted of two huts, he grew wheat and melons. Thence a foot¬ 
path led to the village of Pitschak-sindi, some 20 km. to the north. Below Ak- 
satma the breadth of the river was 46 m., its mean depth O.905 m„ its mean velocity 
o.s$oi> m., and its volume 22.90 cub. m., in the second. These data are not however 
altogether reliable, because they were taken at only three points. There is, however, 
nothing inconsistent in the volume measuring more on one day than on the day 
preceding, because not only does the influx from the mountains vary from day to 
day, hut the rate of the current's flow is also affected by changes in the pressure 
of the atmosphere. 



Breadth = 464 m. M-satma, October 10, Scale 1 : jao. 


October nth. A drop of i.a cm. The level sinks from 1 to 2 cm. every 
night, or on the average 3, cm. in the twenty-four hours. The transparenc}' amount¬ 
ed to 3t.s cm. The extensive marshy bends which the Jarkent-tlarja describes 
hereabouts are choked with steppe, brushwood, bushes, and thickets, intermingled 
vvith occa.sionaI clumps of poplar. At one of its acutest angles, how'ever, the breadth 
did not exceed 15.4 m,, while the depth was 4 ’*** Kuschke, Jantak-kol, and 
Dugba-dschaji are the chief topographical names. Close to the south bank of the 
rivCT W'e here came upon the lake of Jantak-kbl already mentioned. The nearest 
stations on the great Ak-su carai^-road i. e. iMain or Royal High- 

w'ay») are Tumschuk and Tschadir-kol, In the same direction, between the Rasebgar- 
darja and the Kodaj-darja, stands the old and venerated tomb of the saint Jkki 
Dbchan Pena Masar Chodscham, with, I w'as told, a village of about 30 families, and 
some sheikhs, a prayer-house, and several gumbeSt with streamers fastened to poles, 
so-called iugks. This masar, which is visited by pilgrims from Kaschgar, Maral- 
^schi, and Ak-su, is said to stand about 6 km. south of the Ak-su road, being se¬ 
parated from it by a small lake, which 
I take to be a part, or perhaps all 
that remains, of the marsh of Lalmoj. 

That this marsh will disappear, if it 
has not alreatly done so, admits of 
no doubt, for, owing to its extreme 59 - 4>9« 4 -s* 4.i»=depth. Right 

sj^lowne^, it is bound to become J| vclodiy, 

with sedunentary matter. The Brefldth=3f««. Dvghtt*dschAji, October 11. Scale 1:500- 

Jtmrmtf bt CtHinU Atia. 
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district is said to be traversed by an ancient highway, passing the two villages of 
Jigiie-brtang and Ktik-tschol, due north of Ehjgha-dschaji. 

At our camp at this last-named station the river measured 27 m. in breadth, 
3.09a m. in mean depth, o.**4s m, per second in mean velocity, and had a volume 
of 18.73 m, in the second; these results again being a little imcertain by reason 
of the great depth. In the bend which the river makes at Dugha-dschaji there were 
several hydrographic peculiarities, such as counter-current, eddies, and reaches of 
Hlead» w'ater. 


October 12 th. A drop of 
i.s cm. Transparency, 39.1 cm 
During the night the tliermo- 
meter went down to — i .“i C, 
and we had the first frost of 
the autumn. In the vicinity of 
our camp the rivei^banks were 
a. 08 m, high, but appeared, 
notwithstanding, to have been 
covered at high flood, for the 
sandy soil of the right hank 
was stUl moist up to the top 
and also at some distance from 
the edge. On the crescentic 
alluvial promontory, on the op¬ 
posite side of the river, we 
noticed a ior^ that is a kind 
of springe to catch birds of 
prey in, which the neighbour¬ 
ing shepherds had set. It con¬ 
sisted of four rods, stuck into 
the ground and meeting to¬ 
gether at the top, with a net 
let down inside them. Inside 
the net a pigeon or hen is 
fastened, in such a way that, when the hawk darts down upon its prey, the tops 
of the rods spring apart and close the opem*ng of the net. 

The farther w*e advanced the more serpentine became the river, as well as, 
at the same time, both nairower and deeper. The country’ still presen’ed the same 
feat^iK as yesterday, although dense forest was less common. In fact, it was be¬ 
coming evident, that the belt of vegetation w'hich accompanies the river, is only 
narrow f we seldom had a vista of deep, dark forest. There were a couple of leafy 
huts at a place called Ak Supa Ba]-kotan on the left bank. The first bisf loon to 
the south brought IB, J wu, given to untlersand, to the ™st easterly eaUiion of 
*e now desiccatet! late of Jantaklik-tol. Beyond it the loeality is known as 
Numet-bulung. At Shv-at-asri an old disused ehannei leads off through the rig" 
bank; tt «as reputed to be the beginning of the mysterious Kara-saj. whieh I 



Fig. 60. THE BEND AT DUOHA-DSCMAJI. 
“(/^OEAP WATER. 
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adverted to above. There we found four shepherds dwelling, in charge of Soo sheep, 
belonging to bajs of the villages situated on the great Ak-su highway. In an ex¬ 
ceptionally regularly formed loop — a part of it indeed described a perfect circle — in 
the district of Tiigha-pangsa-jokarki-baschi, or tThe Upper End of the Camels* Grazing- 
groundsi, we again measured the river. The breadth was 54,25 m,, the mean depth 
o-sss m., the mean velocity 0.5699 m, in the second, and the volume iS.iS cub, m* in 
the second. 


Fig. (ii. Left. 


Sreadth = 54.»s m. 


O.ii = depth. Right. 
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Tugha-pangsa-ipkarki'haschi, October ts, Scsie 11530, 
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October tjth. The drop in 12 hours was 1,4 cm.; the transparency, 38.3 cm, 
In this part of its course the river was more sinuous than it had ever been before. 
Once we spent 3*/* hours in circumnavigating a loop, and at the end of that time 
found we had oiily advanced a matter of a couple of hundred meters. Forest still 
continued to alternate with steppe. A double loop that we threaded bore the namie of 
Kirk-kischlak, or the »Forty Camps*. At Toghri-kum, or the jStraight Sandi, on the 
left bank, there are sand*dunes of considerable height, overgrown with vegetation; 
and here the Jarkent-darja is joined by a branch of the Kodaj-darja, though it 
had been dry since the previous year, and its mouth was then completely stopped 
up by the sand and sedimentary matter which the Jarkent-darja had discharged into 
it during the period of high water, The course of the old stream was, how*ever, 
plainly indicated by the open passage-way it has cut through the forest. But al¬ 
though the water forces its way into its lower part from the Jarkent^arja at the 
sea.son of high flood, it does not penetrate any great way up. The distance betw'een 
foglm-kum and the station of Tschadir-kbl on the great Ak-su caravan-road is re¬ 
ported to be about 24 km., and the direction N.io“W. The intervening stretch 
of country b crossed by twm branches of the Kodaj-darja, and at a place called 
Kengrak'ortang by the above-mentioned ancient highway, as well as by the Kara- 
jilgha-darja, 'ITib last derives its water partly from the Kodaj-darja and partly from 
the Kaschgar-darja; and it is upon it that the station of TscKadir-kol is situated. 

At Toghri-kum the river was 54.10 m. broad, and had a mean depth of 0.7*8 

m., a mean velocity of 0.4394 m. in the second, and a volume of 19.28 cub. m. per 
second. 


Fig. 62. Left. 0.4* 0.4J o.ii» I. a* t.i* = depth. Right. 

l! \ velocity, 

33 3» 3* 68 r ™ 

Breadth = 54.,* m. Toghn-kiuo, October 1 j. Scale 1 1 530. 


was 


October 14th. The river subsided 0.7 cm. in 12 hours; and the transparency 
39-0 cm. Two of the Kodaj-darja's anastomosing arms are said to reunite in 
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a locality called Kara-biika, half-way betw^ecn I’oghri-kum and Ghaischa. At the 
latter place, which is on the right bank, there are magnificent old poplar wood.s. 
At Kurdscheklik, on the left bank, the river is touched by a shepherds’ track which 
leads to A vat. On the same side of the river, at a place called KisJar-sarati, or the 
iMaldens’ Burial-placei, there stands an unimportant masar amongst some poplars, 
'fhence a smalt artiftcial canal carries water to a spot where the shepherds of the 
neighbourhood grow wheat. Close by, the river describes a rectangle in the forest 
known as Sanija-satmasi. 

During the course of the day the appearance of the river altered very materi¬ 
ally. It was straighter than it had been anywhere since we left Kbtaklik; it was 
broad and shallow j and the long windings, with their counter-currents, eddies, and 
»dead» water, were here entirely absent. At the same time there was a great 
accumulation of alluvial deposits; in fact, they occupied one-half of the river-bed. 
The banks were still sharply cut, though not more than i ’/i m. in vertical elevation. 


Along the lianks steppe predominated, alternately with bushes and clumps of poplars. 

there were again sand-dunes, overgrowm with vegetation. One of the 
dunes. Kade-dung, or the iPole-HIlh, bore a pole by way of niscAan or »landmark», to 
indicate, that there was a masar in the vicinity. Thence we perceived, at a distance 
of about to km.p in S.i5®E., a very loftj' double dune, and on the nearer side of 
it ran, according to the information supplied by my guide, the Kara-saJ, which I 
have already mentioned more than once before. This mysterious watercourse would 
consequently appear to traverse a very considerable extent of country', for we had 
been hearing of it all the tvay from ^run. So far as we were able to make out 
from the top of Kade-dung, the space between the river and the big dune appeared 
to be occupied successively by living forest, barren stepiie, dead or dying forest, 
and the naked earth, swept clear of sand, but with fragments of dint scattered 
thinly over it. There is barren sand again in the south-south-west, although it 
Is not so high, with the hard exposed earth, which the natives call saj, stretching 
from it towards us. At Kara-saj there Ls a gumbes of the same tj'pe as the one 
at Saj-tagh; that is to say, it is built of clay and stone, and is surrounded by a 
smaller gurtsian and two or three artificially dug earth-caves, which appeared to 
have been once inhabited, thotigh it must have been a long time ago. The neigh¬ 
bourhood was scoured in vain for other indications of human beings, or other traces 
of human dw'ellings. 

October 15th. In the course of 17 hours the river rose o.ss cm. 'Hie trans¬ 
parency measured 34 cm. at 7 a. m., and jS cm. at i p. m. At first the course 
of the stream was verj^ winding, but during the latter part of the day we only en¬ 
countered one big loop going towards the north. Sometimes for a short stretch the 
river would turn through every point of the compass. The current was as a rule 
swift It may be laid dov,-n as a genera] rule, that where the river is sinuous it 
)s « the same time narrow and deep, with a sluggish currentf but where it is 
straight, tt ,s also broad, shallow, and rapid. In the former case there is no 
alluvial formation worth speaking about, and the banks are higher; in the latter 
case there are extensive accumulations of alluvium, and the banks are lower while 
at the same time the sedimentary deposits cause the current to split into two* or 
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Bomettmes even three, arms, A shepherds’ track goes off from the right bank to 
A vat- The woods bear the names of Nakara-chane and Salt-satmasi, The locality 
of Kalpin, sitnated 6 or 7 back from the left bank of the river, procures water 
for its wheat-fields through an irrigation channel which leaves the Jarkent-darJa at 
Islik. There too, but on the right bank, are some ancient poplars growing beside 
a sand-dune. Here the breadth of the river was 33.* ni., the mean depth o.s« m*, 
the mean velocity 0-1531 m. in the second, and the volume 22-47 cub. m, in the 
second. 



Fig. 63, Uft- ^-IE O^yi 
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October i6th. During tht night, that is in 12 hours, the level ross o.« cm. 
The transparency was 37.R cm, at 7 a. m,, and 35.4 cm. at i p, m. T<Hay the 
great river was rather less sinuous than before, though we had both straight and winding 
stretches, now a broad, now a narrow bed, and sometimes a slow, sometimes a swift 
current. The containing banks were as usual strongly scarped, sometimes on one 
side only, as at the bends, or where the river traversed a straight stretch on both 
sides together. In one place, which was sandy and fringed with poplars, the bank 
was as much as 3 m. high. The poplar woods were both dense and luxuriant, and 
were sometimes interrupted by young wood or bushes; but between them arid the 
river's brink was a narrow belt of steppe. During the latter part of the journey 
we frequently had sand-dunes on our rig^t, generally situated in the middle of the 
poplar woods; but then the »ocean of sandi was only two or three kilometers distant. 
Consequently the fringe of poplar forest which accompanies the river is in these 
places of no great width; indeed it clings anxiously to the stream. The forest on 
the right bank is called Jalghus-tal-jingpang; the corresponding tract on the left 
bank, Sadet-bekning-lamp^i. Here the Kodaj^darja is only three kilonicters distant 
from the Jarkent-darja, T^vo years previous to my visit the latter deserted an older 
channel at Moghal-satmasi, or the iMongol Hut», an interesting name, by the way, 
it probably points to the fact of Mongols having been settled there at some 
time or other. But although the stream had cut tlirough the neck of land, and 
left the deserted loop on one side, there was still a crescentic pool of stagnant 
water remaining at its deepest and remotest angle. A fragment of the neck of 
land through which the current had broken likewise survived in an islet, of about 
20 meters diameter, standing in the throat of the new channel. The interior of the 
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loop, round which the abandoned chaimd circled, was occupied as usual by a large 
reed-grown island, w'ith a steep face on the west anti a backing of naked alluvium 
on the east. At Kujluschning-l^cbi there was another sbnilar abandoned loop on 
the left bank; it too still retained water in it. Here we found a flock of Soo sheep 
belonging to a baj of At-su. The river was 48.0 m. broad, and had a mean depth 
of 0.&W in., a mean velocity of 0.^*11 m,, and a volume of 19.68 cub, m., in the 
second. 

Here 1 may perliaps suitably point out a circumstance which was told me by 
the shepherds of the vicinity, and which, though I had no opportunity to observe it 
myself, seems to I)e sufficiently reasonable. Although, as we have seen, the level 
was steadily falling at the rate of I'/a cm. every night, the natives declared that, 
when the ice began to form, in about seven weeks’ time, the river w'ould be no 
lower than it was then in the middle of October. The explanation of this is, that 
during the latter part of the autumn the Jarkent-darja is continually fed, chiefly by 
means of invisible underground springs, from the superfluous overflow’ of the irriga¬ 
tion canals after the fields have been sufficiently supplied in the .spring and summer. 
Besides this* at the same season the little streams which drive the mills, and water 
the patches of cultivated ground in the immediate vicinity of the river, all begin to 
return to the mother stream. And it is not until late in the autumn that these sub¬ 
terranean supplies manage to reach their original source; thus it is their steady re¬ 
flux which maintains the great river pretty constant in the season immediately pre¬ 
ceding the formation of the ice, or at all events which retard the fall so effectually 
that it is scarce perceptible. Theoretically this explanation is very plausible; indeed, 
the river is even said to rise slowly sometimes in the middle of November. During 
the .summer the Jarkent-darja swells out in this part of its course to an enormou.s 
width, so that it is quite spring before it admits of being forded.* Here also we 
noticed occasionally the tracks of tigers. These animals frequent more especially 
the desolate ilLstricts on the right bank, and shun a.s much as possible the propin¬ 
quity of man. As for the wild camel, our shepherd informants had only heard 
speak of him; they had never seen one. 

October tjth- During the night the river rose 0,51 cm. The tran.sparency 
was 34.S cm. Immediately below our camp the Jarkent-darja was joined from the 
left by the arm of the Kotlaj-darja called the Kara-Jilgha-darja, or the » Black Valley 
Rlver>; the confluence being named Kalughutsch or Kujlusch, i, e, »ihe Confluence*. This 
hi the same arm which we have seen starting off at Kuruk-asii, two weeks be¬ 
fore, though its channel was then dry. But at Kalughutsch it carried a volume equal 
to five tUgirm^n taschlik-SH, or as much water as would turn five mfllstones; that is 


Some conception of rts iflnunsioas maj^ be obtained from PievtsofTs description of il in the 
repon ;ust below Aksak-maral. In the latter half of June he observed that the river incrtased in 
volume eveiy day* and at a noticeable rate, jEvery moment huge masses of earth kept toppling down 
ns steep Iwnks as they became tmdenmned by the rapid current, ihcir faU violently agitatb^E tL wa¬ 
ter. and btanebes, even entne went spinning along on the ctmem. which was moviBg at the 

liH by the natives, that the river would nit attain 

S-eT JST f ^l*ve l^jlit he found that 

^ a breadth of i versts (3133 m), as compared whh a breadth of lu m- at the ttme I 

measured it at the same place. In other word*, the Jeikent-darja at the season of full flrunrl m.ief 
present a totally different appeaniace from what it does in the aut^m 
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to say, it was a quite inconsiderable and imperceptible quantity. The reason there 
was a current at all in its lower course, seeing that all accession of water had been 
so long cut off from above, was due to the fact that the deeper parts of its bed, 
as well as the occasional marginal lagoons which depend upon it, empty themselves 
only gradually. At the angle of the confluence there was a miniature pool. To 
judge from the shape of the Kara-jjlgha-darja, and the sedimentary deposits in its 
mouth, it must, at the season of high flood, be a stream of some magnitude. On 
the otlier hand, relatively to the existing and comparatively new bed of the Jarkent- 
darja, it is itself growing year by year smaller. Jt was described as being narrow 
and deep (0/), whereas the Jarkent-darja is broader and shallower 

A shepherds' track leads across the river from the confluence to Avat; while 
another traverses the forest at a distance of two or three kilometers from the left 
bank. On the edge of the sandy desert, about j'/» kilometers east of the river, 
stands the little masar of Ghesi-gumbes. Thence the stream flows for the most 
part to the north. The shepherds were of opinion, that at the next flood season 
the river would cut off the first big loop by forcing its way through the narrow 
isthmus at its base. The hanks m the loop irere as much as 4 m. high. Upon 
reaching the forest region of Tongus-buruo. we found ourselves opposite to Dung- 
sarat, Ottus-kemi, and Jaka-kuduk — all places lying to the north-west. Then 
came a loop abandoned tw'O or three years ago, but still containing a deep, narrow 
pool. Both extremities of the loop had been swept so thoroughly by the last full 
flood that we were able to see to its head. A little bit lower down we passed the be- 
ginning of an old bed deserted about 30 years ago. It Ls now completely over¬ 
grown, though its left bank, 3 m. high, still remains unimpaired. In the locality 
of Tapsi, agauij, the river left behind it, two or three years agO', an abandoned 
loop, which is now called Tapsi-kdl. There we found shepherds living. On the 
right bank there is a shepherds' path leading to tlie saint’s tomb of Masar 
Chodsebam; and just below that yet another Kona-Jarkent-darja struck off from the 
channel we were navigating, 'fixe place where this begins is called Kum-^is (also 
Agis-kum), or the >High Sand>, from some sand-dunes which have been formed in 
the bed of the Kona^arja itself. At Jar-kotan we again passed a loop on the left, 
which, strange to say, was a double loop. Its inixer spiral was three years old; its 
outer one was only abandoned a year ago. 

During the course of the day tixe river again altered its character to some 
extent. Mature forest was practically non-existent; there was nothing but young 
wood or bushes, a circumstance due in part to the changeableness of the river in 
tliat region. Steppe predominated; sandy grovmd, dotted with scrub, w'as com¬ 
mon; and often the banks were marked by sand-dunes, upon which the erosive 
force of the current was playing with swift and disastrous effect. The large num¬ 
ber of abandoned loops shows that the river hereabouts frequently changes its direc¬ 
tion, tlxough generally only for a short distance at a time. The chief cause of the 
nvers variability' is the small coherency and loose character of the soil, tvhich owing 
to the absence of forest is not sufficieotlj' bound together by' strong, interlacing 
fTOts. Time after time we had unmistakable evidence of the quite recent dc.sertion 
o this or the other loop. Time after rime, too, we perceived the poplars standing 
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on the brink of the 3 meter high bank, ready to topple into the stream; while 
others, recently undermined, lay prone on the surface, but still held fast by thefr 
roots. All along, the vertical face of the banks was corniced with roots hanging 
out over the current. In the shallow reaches the long kamisch roots projected from 
the bottom, and undulated like snakes on the surface. Here the river-bed was 
tolerably broad and shallow, and the current swift. At Jar-kotan there is a wide 



Fig, 65P ERODED banks; POPLARS READY TO TOPPLE tSTO THE STREAM- 


expansion, mostly filled with alluvial deposits. Just below this spot tho width mea'' 
sured only 19,55 nt-i mean depth was 1,104 m., the velocity 0,1744 m.. and the 
volume iS.jj cub. m., in the second. After the inHux of the Kara-jilgha^arja, though 
its volume is, it is true, slight, one would have expected to find a rather bigger vo¬ 
lume than that given by the previous measurement. How'ever, the increment was 
not powerful enough to affect the steady fall in the river. 



Breadths 19^.s) m. Jir-kotsn, Octoher 17. Scjil« 1:1^0. 











CHAPTER IV. 


THE KODAJ-DARJA AND THE KASCHGAR-DARJA. 

October i8th. The level remained unchanged during the night. The trans¬ 
parency was 24 cm. at 7 a. m. and 20 cm. at ] p. m. This decreasing trans¬ 

parency was due to the hesitancy of the stream, which caused it frequently to alter 
its course. As a consequence of this, the banks consisted in many places of fine, 
loose material, which, not being yet consolidated and held fast by tree-roots, is 
constantly being ivashed away by the current. Add to this the effect of the wind, 
for the water is aiwaj's more turbid on a blowy day dian on a still day. The 
stationary reaches immediately below the hanks were broken into waves, and these, 
placing upon the loose material behind, caused it to crumble, anti so 'muddied’ the 
water- In windy weather, too, we noticed that there were more drift-wood, and 
larger quantities of reed if^dris and broken branches, floating on the surface than 
at other times. These were partly matihru blown off the banks into the 

river, partly materials which bad become fastened in the bottom, and were now 

loosened and set adrift again by the combined action of the w-ind, the movement of 

the waves, and the counter-currents of the surface. 

Generally speaking, the river in this part of its course gives the impression of 
being less at home than hitherto. At intervals we passed, now on the one side, 
now on the other, deserted banks lying quite high and diy, though some of them 
are obviously reached by an arm of the river at the period of high flood. Other- 
wtse they are as a rule separated from the existing channel by a thin belt of 
steppe. Towards both banks tlie river-bed contains vast deposits of alluvium, more 
or less exposed and drj'. Poplar forests were by this become extremely rare; indeed, 
we only saw them on the deserted banks. Their place was taken by tamarisks and 
steppe scrub. ‘ The beautiful headlands, wdth their shady groves of poplars, which 
^e so general where the banks are more permanent and the woods have bad 
^e, as It were, to order and arrange themselves, and so grow up quietly, en- 
joj'tng the advantage of a regular supply of moisture — these had now virtually 
ceased. These open reaches are, however, especially exposed to the effects of 
the wiml in the way [ have just described. Wild-geese were now very common; 
every day w'e saw numerous flocks wending their way up-stream. Wild-duck were 
also met with. 
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The names of the wootled tracts eocountered during the course of the day 
were Suget-tokaj on the left bank and Tschajlik on the right Then foUowed an 
abandoned loop {&oids(kemal\ and next, on the left, a branch, at that time dry, ivKich 
is however filled at high flood, hugging a deeply scarpetl bank. Tn the direction 
N. 30® W. from that point stands the station of Suget on the road to Ak-su, and 
the station Jirinde on the older liighway I Itave mentioned. After that comes, on 
the left of the river, Atschi-dung, and on the right Kaptar-asti, Here the Jarkent- 
darja is crossed by die boundary between the administrative districts of Ak-su (to 
the ca,st) and Jarkent (to die west). .At our camp the river was 33.3 m. broad, 
measured m mean depth i.t^u m,, and in mean velocity 0.5183 m., and had a volume 
of 19.6S cub. m. per second. 



October 19th. The subsidence was 0.6 cm. The transparency 21,4 cm. At 
first the river flowed tolerably straight. At the first bend there were some not in¬ 
considerable sand-dunes on the left bank. Here also the road to Avat, tfm Palas- 
japte, touches the river. 'I'o the north stretdies a desolate dcsert-like region. In 
this localicy the river grows very wide at the period of full flood, its bed presenting 
as broad an expanse as at Lajllk. On the left we have the remarkably luxuriant 
woods of Tschubuk, and on the right Kumusch-satma. llien, after passing a loop, 
with stagnant water and an island, which was abandoned in the preceding year, the 
river flows tolerably straight towards the east, with occasional small silt islands in 
the middle of its channel, and drift-wood anchored to the bottom in sliallow places. 
We made our camp in a neighbourhood known as Dung-gerem, situated about 25 
km. south of the great Ak-su road, and 18 km, from the Kaschgar-darja. In tlie 
same direction, that is on tlie south of the last-named stream, there are an old 
river-bed and a long, narrow belt of barren sand-dunes; and south of that, again, 
and quite close to the Jarkent-darja, runs the road to Avat. On the other side of 
the river is the beginning of die great sandy desert, about 10 km. to the south, 
bordered on the nearer side by the old bed of the Jarkent-darja which starts al 
we have seen, at Kum-agis. ' 

October 20th. During the night, that is in the space of [3 hours, the river 
dropped 5,3 cm. The transparency was 26.8 cm. at 7 a. m., but only 17 cm, at 
t p. m. The curves which the stream here describes are remarkably regular in 
their formation, and at each fresh bend exhibit the same accompanying features 
and the same arrangement of the riparian forest, At the inner or concave edge of 
the cir^mference of the loops the banks are sometimes as much as 5 to 6 m. 
high. The old banks, which arc beyond the reach of the current, generally form 
the boundary line between forest and steppe, die former growing along their top, 
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the latter below at their feet. Occasionally also their base Is bathed by an elon¬ 
gated pool, left by a lateral branch of the river when in full flood. At the angles 
the depth is alwa)^s considerable, 5 to 6 ni., and sometimes our 6 ft pun ting-poles 
failed to touch the bottom. The soil is arenaceous: in several places the banks 
are actually formed of sand-climes eaten into by the stream. At Nuntia, on the 
left bank, we found three shepherds guarding 300 sheep. At Kokul the distance to 
the great desert was given as about la km,; and there the Kona-Jarkent'darja tvais 
^ its margin, though now in great part levelled up and choked 

^>t nft-sand. The forest gradually thins out from the river towards the desert, 
o^t 6 km, north-west of Nurma, in a locality called Kuruk-ktibruk, there is 
anot er old river-channel, Kuruk-kobrlik signifies the Dry Bridge, and Ls probably 
em from a bridge which once spanned the old stream at that spot, though it 
dry; indeed traces of it are said still to survive. On the other 
-r' tiver-bed, which begins at Atschi-dung and rejoins the Jarkent-darja 
*i , ik, lies the district of Obtschun, on the ancient road beside the Kaschgar- 
h ^ortb-w'est of Nurina, Still farther distaiu: in the same direc- 

^jon, t at is at 40 km., stands the station of Tschilan, on the great Ak-su road. Thus 
On^tlT there exists an old bed on each side of the existing Jarkent-darja. 

■*h passed an abandoned loop, containing stagnant water; on the 

ng t we were still accompanied by the forest path which begins at Tapsi and goes, 





























































6o 


THE 7 ARLM RIVER. 


PM MasaHThodscham, to Avat. It is always on the innermost ctrctiit, that is to 
say, the concave side, of each loop that the forest flourishes most luxuriantly a 
c^cumstance due to the current being pressed, and almost forced, into the vJi’cal 
bank, by ishich means the tree-roots are always kept moist 



Fig, fig. ENTRANCE ©ATI TO MASAR^HODSCHAM. 




Hu *1? hlasar-Chodscham, which stands a short distance back from 

tZ Hasrett-i-Acbtam Resi Allahu Anhu a 

Moslem missionary, who is said to have visited this region in the time of the Pro- 

phet. It stands amongst a cluster of hills, composed of yellow day and sand W 
« «l, pofe anJ streams ^ ^ 

closed in a palisade. At the soutliem end of the tndosure is a r/ia»^j[^n * 
»pra}*cr-liouse*, or joratorj's, a structure some lo m Inner • *• t a 

high, fixed Into the ground and surmounted by a rtJof Tlie^n^^ of 3 m. 
.he shrire ^ bdh up of branches. brushw«,U, 

veu. U,e eattlc aoci ahcop from profamng tl,e anetily .^f L ^e Th 

are entered by a sort of rustic nortnl ri-e.;*, - tne place. The precmcLs 

ajvan, or *baJconyi, of the prayer-house ' looks of'pte or door.^ The 

mory is celebrated towards the end of ^Wmber bv 

proceed thither in considerable numbers and Habitants of Ayat, who 

provisions with them on pack-horses. The 

(generally resides at Avat but iK^iT i ' ^ charge of a shdkh, who 

Atoy of *0 abrkr' « 
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The left liank was bordered by a tong, narrow hdt of sand-dunes, some of 
them reaching a considerabte height, catted Kalmak-Itum, another reminder of Mongol 
occupation. Here two shepherd families were encamped. Beyond Kahnak-ktim, to 
the north-west, there Is a poplar wood. In this same part the right bank is called 
Partscha-kumusch; and 3 km. to the south-east stands the Kias-gumbes, w'itli a 
gurisian^ We were here stiU 1 2 km. distant from the great desert and the ancient 
bed of the jarkent-darja. In this place the river was 24.> m. broad, its mean depth 
2.«S9 m.j its mean velocity 0,3117 m., and its volume so.is cub, m., in the second. 
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October 21st. Drop, 0.1 citi.t transparency, 22.5 cm. Immediately below our 
camp are the two pools of Partscha-kumuscb, in an old bed abandoned years agfo, 
and then, on the left, the district of Sarik-buka-oldi, with the continuation of the 
Kalmak-kum belt of sand-dunes. Lower down, at a spot where the river sweeps in 
towards the scarped bank at a sharp angle, the same side of the stream bears the 
name of Pschujiuk. 'I’hen for a long distance the river's course is straight, until 
in fact the solitary, and then unoccupied, hut of Chapa is reached. Here a tiny 
canal is led off to a patch of cultivated ground. Fastened to the bank was a 
canoe — strange to say, a very rare object in that part of the river. The next 
ischakil^ Or »forest’tract>, on the left bank is called Topalang. At HanrSlifc, on 
the right, we had an unusually distinct view of a loop w'hich was deserted by the 
nver the year before, and in the bottom of it was a deep pool of stagnant water, 
faithfully preserving the oudines of the loop itself, 'Phe last stretches of forest on 
the left bank are called Kala-sulaga and Tepe-teschdi, and the tract on the right 
bank, where we encamped at a sharp angle, Tscholak-dung. During the day the river 
hatl been tolerably straight, without any wearisome windings. Its channel still re¬ 
mained very' broad, although now, in the autumn, only a small fraction of its breadth 
was covered with w'ater, 'Fhe remainder was in great part occupied by sedimentary 
deposits, which in places even bore a little scanty grass. These patches are such 
^ at the period of high flood are only covered by a very shallow layer of ivater. 
Fhe course actually pursued by our ferry-boat was the longest it was possible for 
It to take, for the strongest part of the current, which bore her along, followed the 
outer circuit or convex periphery^ of every curve, and between these it crossed the 
s^pest parts of the river-bed diagonally^ This however enabled us to obtain a far 
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more comprehensive vie'a' of the configuration and character of the river tlian if we 
had sttalied its topography from the banks. And even our boat-Joiimey would have 
lieen attended with considerably greater difficulties, had it been made at the season 
of high flood. 

The road to Aval still continued to touch tangentially the bendings of the 
river which projected to the left; and on the same side sand-dunes were frequent. 
Poplar woods alternated with bushes- Everywhere there were old scarped banks, 
running quite close to the brink of the existing clianncl. At our canip the breadth 
was 27.10 m., the mean depth i.oou m., the mean velocit)' 0.5496 m., and the volume 
14.0® cub. m., in the second, an unprecedented drop in the course of only 24 hours. 



Brcadih ^ m, T&chol^-dtiiig, October at- ScfUe 1:500, 


October 22nd, The level subsided o,; cm.; the transparency w^as 23,9 cm. at 
7 a, HI, and 1 7.9 cm, at t p. m. The relative greater limpidity in the morning was 
due to the fact that the solid particles which the river holds in suspension become 
more illuminated by the midday sun, and so dim relatively the reflective power of 
the metal dusk which I employed. Possibly the warming of the water during the day 
also contributed to augment the difference. From Tscholak-dung the river runs for 
a good distance almost due north-north-east, past the forest country of Jigde-gerem 
on the right bank. But at Kok-toghrak it makes a gigantic bend to the east, and 
divides into two branches, of which the one on the left is the shorter and has the 
swifter current, though at the same time it is more plentifully littered with drlft-woorl. 
Between the two branches stretches a broad expan.se of generally inundated country', 
though tlien partly covered with gra.ss. Here we found ourselves over against Tschbl- 
kuduk on the great Ak-su road. After that the stream again flows north-north-east 
for a considerable space, its channel narrowing perspectively to a point in the far 
distance. On the right is Kum-gerum, with an old dam beside some willows 

isugei) and poplars of the common variety (tHraA). The district on the left is called 
Kiik'tschb], and further on Kbdik-karaut, with an old deserted or »watch- 

house*, on the road to Avat; there too willows are growing. Oppo.site, on the 
right bank, is KunteJ-keste. Mer that tlie river again bifurcates, pa-ssing round a 
sandy i-dand overgrown with kamisch. The right arm had carved a new path for 
Itself two years before. Next comes, on the left, the district of Hejbiilla, and lower 
down U,sun-jurt; while on die right is Kara-tisme. Three kilometers south-east of 
Usun-jurt >s the sand-dune of .Vk-dung-dschaJ, and another three kilometers farther 
on m the same touon the now de.siccated lake of Tala-kbl, which was originallv 
orm ^ ^ ^ ona-Jarkent-darja. And 15 km. from the river lie the outermost 
dunes of the great desert; in fact, we found all along, that the Takla-makan was 
never any great distance from the rit'er. At Usun-jurt we obtained the follovs'ing 
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measurements — breadth. 2a.S6 m,; mean depth, >.+73 m.; mean velocitjv o-sm? m.; 
volume. T 7.<o cub* m* in the second, indicating^ an appreciable increase since the last 
measurement. As the vertical sections show, my measurements were always made 
where the stream was collected into one distinct and regular channel. In proportion 
as the distance from the mountains, in which the river has its source, increases, the 
less grows the influence which the daily oscillations of volume have upon the changes 
of level. Not that the accessions of water from the mountains do not vary from 
day to day; but, owing to the immense distance they travel, they tend to neutralise 
one another, and reduce their variations to a constant average. The real factors 
which do affect the changes of volume in the lower river at the season of autumn 
are the local pressure of the atmosphere and the contributions of the subterranean 
springs, drawing upon the irrigation canaLs in the cultivated tracts north-w'est of the 
river’s course. 



Breadth ^ m. Ustm-jurt, October 23 . Scale i : 500. 


October 23rd, The drop = o-t cm ; the transparency, t$ cm. at 7 a. m., 
19 cm. at 1 p, m. The course of the river was here prevailingly straight; in fact, 
during the day we only navigated one loop properly so called. The names of the 
forests and other noteworthy topographical features are MasSlik on the left, and 
on the right Tal-satma and Jigde-kotan* Tal-satma is visited by the shepherds; 
indeed, these people became more frequent, and their huts, occupied or empty, more 
numerous, in proportion as we approached Avat, Next, at the one large winding 
of the day, our river was joined from the left by its now dry and overgrown branch, 
the Kuruk-kbbriik, which, as we have already seen, starts at Atschi-dung. Other 
names are Boghu-baschi on the right and Jaman-dasch on the left, the latter a little 
waj’ back from the river. Hence it is about 12 km. to Jangi-avat and some 
16 km. to Aj-kol-Mol“Anam. At Boghu'baschi an arm Issues from the river, which 
in the height of the summer Alls the little lake of Bisch-kbl-tarhk. Farther to the 
TOUth-east stands, at a little distance back, an old masar known as Kosch-dung-dschaj. 

inajjy we approached the spot wliere tlie Ivaschgar'darja, gathering to itself a por*' 
tion of the water of the KodaJ-darja, bursts, in two channels, through the left bank, 
^ so becomes united with the Jarkent'^larja, though the canal Bulak had already 
come off at barat, 3 km, north-west of the confluence, AJtliough now for the greater 
part choked with sand, mud, anti vegetation, the ends of the two channels are 
quite distinctly marked; indeed both carried water only one year ago, though at the 
time of our visit there was not a single drop remaining in either of them* After 
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that v/ti passed, on the left, Kum-kiijlik and, <ki the right, Matan, a little village 
consisting of a few clay huts, the first we had seen since we left Here the 

tiver is crossed by a mere track leading to Avat, and the inhabitants po^ess a 
small feiTj''boat, which is tjsed more for transporting sheep from the one dde to 
the other than for the convenience of any trafBc there is. Immediately below the 
village the right bank presents a peculiar and imnsual formation, namely the begin¬ 
ning of a fresh channel, which the fiood has endeavoured to make for itself during 
the height of the summer, though without being completely successful- Close in by 
the right bank there remains a horseshoe-^iaped pool, with a sharply outlined pro- 
ntontory, 3 m. high, between itself and the stream. Apart from bushes, tamarisk 
and other, and steppe plants, the only vegetation consists of thin and infrequent 
clumps of young toghraks; forest Ls noticeably tvanting. At Matan the river had 
the following dimensions — breadth, a6.o m.; mean deptlt, 1.36* m.; mean velocity, 
0 . 44*3 ni- per second; volume, 15.S9 cub. m* in the second. 



Brcadtli = 3'6^. Mating October ij. Scal^ i : 


Having thus followed the stream to its double confluence with the Kodaj-darja 
and the Ka.schgar-darja, it will perhaps be convenient here to take a general glance 
at their mutual hydrographical relations. This is however by no means easy, be¬ 
cause, in the first place, I had no opportunity of studjdng with my own eyes the 
whole of the region which we have necessarily to consider; and in the second place, 
because the information which the traveller obtains from native guides, hunters, and 
shephenls is not always to be relied upon, often indeed is the opposite of exact. Still, 
as ev'ep^hing which is at all calculated to throw light upon a little known region 
has claims upon our consideration, I will endeavour to present as clearly as possible 
the resuJts of the intelligence I gleaned about this part of East Turkestan, that is 
to say, the country lying immediately north-west of the Jarkent-darja between Kuruk- 
asti and Matan. They may, at any rate, prove useful to some future explorer, 
although, as I am not in a position to offer an illustrative map. my description must 
necessarily be somewhat irksome to follow. 


The Kara-jilgha-darja (L e. the Kodaj^arja) begins, as we saw, at Kuruk-asti. 
At Jussup-Bekning-toghi it sheds off its first arm, which, after skirting on the south 
the mountam Sultan Kara Sakai Attam, flows east to a lake at Hattim Schah, 
w’hich to smaller ^an the Sonin-kol, and is surrounded by pasture-grounds. Between 

^ Ab.i„g-C,, just south 

f^h“K T' 

water from the Kodaj-ilarja by a ktle feeder iV , km. in length. 
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Jilssup-Bekning'toghi, the place mentioned above, is a dam, which was built in 
[S52 by Jussup Bek of MaraJ-baschi. it would appear to be a work of some magni* 
tude, for it is 4 m. broad and I'/a m. high, and is reported to extend for 15 km., 
from Jigde-brt^g, the first place where we encamped after leaving Kuruk-asti, 
northwards to the little lake of Ukarlik-kol, situated beyond the Tbmiinr-tagh, and is 
said to have taken aooo men two months to build. Its object is to distribute the 
waters of the Kodaj-darja through the irrigation canals to the oases, which cannot 
exist without irrigation. 

Leaving the little lake of Hattim Schah on tlie north, the KodaJ-darja continues 
its easterly course, through Milka and Kara-gudschek, untQ it reaches Dugha-dschaji, 
about 3 km. north of our camp of the same name on the Jarkent'-darja. Frequently 
the forest tracts beside these tw'o streams, which flow so closely parallel to one another, 
bear identically the same names. At Dugha-dschaji the river again divides. Its right 
branch, the southern Kodaj-darja, flows through ^ik on to Toghri, where, as we 
have already seen, it enters the Jarkent-darja. The left or northern branch, called 
Arpa-akin, goes first to Charman-tala, an uninhabited localit)* affording some pasture, 
and then to Kara-buka, where it unites with the other division of the stream which 
comes from Hattim Schali-kol. This last, meanw'hile, has made its way north through 
the little kamisch-grown marsh of Sasik-kol and the uninhabited forest of Tschong- 
toghrafc, so named from its magnificent poplars, and so on to Kara-buka. Hence the 
reunited stream proceeds iVa km, further to join tlie Kara-JDgha-darja. 

About I’/i km. before the Kodaj-darja reaches Maaar-aldi, and at a spot 
which is near Kumk-asti and some 9 km. from the Jarkent-darja, the first-named 
river sends off the Ak-ostang, which proceeds to the lake of Mukuming-khli, situated 
close to the west foot of the Sultan Kara Sakai Attam. 'fhen, quitting the lake 
at its eastern end. it reenters the Kodaj-darja on the south of the Sultan Kara Sakai 
Attam. This is the second branch of ihe Kodaj-darja. 

1 he third branch has its beginning {basfht) about io km. from Kxmjk-asti, 
in the district of Bisch-ostang near Jussup Bekning-toghi, but the great dam forces 
it to skirt round a northern spur of the Sultan Kara Sakai Attam, called Kallap- 
tagh; whence it proceeds eastwards, until it joins tw-o other arms of the Kodaj-darja 
at Ak-dung. After that the stream continues, vid Karglia-lamf^i and Dung-kotan, 
to Kemi-salagii, where, as die name indicates, there is a little feny-boat or canoe for 
the use of traffic along the Pitschak-slndi and Tschadir-khl road, which here inter- 
siKts the river. From Kemt^s^aga the stream flows on to Kothklik, w'here it unites 
with the first and second branches, and then passes through llanlik, Jangal-kotan, 
Kara-tisme, Kslpin-satmasi, Sadet Bekning-I^pasi to Kalaghatsch-kujlusch, wliere we 
passed it below Kujliischning-baschi on t/th October. 

Immediately nortli of Bisch-ostang, mentioned above, diere is a small burial- 
place, Kulluk Bajmng-gumbesi, crowning a litde hill of the same name. The Tschirik- 
adan^-osting, which begins at Jussup Beknmg-toglii, after watering the oasis of 
Tschirik-adandi, inhabited by half-a-score families, flow's ea.stwards past a little 
Lsolated mountain, skirting it on die nordi, and joins the Kara-jilgha-darja i';» km, 
Muth of Tschighan-tschbl, It must, however, be a very insignificant rivulet {nrik)t as 
It IS said to carry only sufficient water to turn two mills. An old channel, which 
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was emptied when Jussup Bek’s dam was made, and has been empty ever since, ex¬ 
cept that occasionally a little water trickles into it from the Tschirik-atlandi-dsiaii^. 
starts between the Kulluk-tagh and the Torniin-tagh, and, flowing east, unites with the 
other branches at 'rschighan-tschoL West of the great dam lie the two lakes of 
Toman-tagh-kbU, which are together no bigger tlian the Somn-kdl; they begin 
6 km. north of Kuruk-astt, and stretcli another 6 km. northwards. The water in 
them is limpid and supports kamiscli and marsh-plants. 

After shedtiing off these several branches, the Kodaj-darja flows, first west, 
then north, of the 1 oman-tagh, and bending east enters die Kaschgar-darja at Bisch- 
kbbrtik, or the »Five Bridges*. The name is derived from five actual arms into 
w'hich the river is split at the confluence, and each arm carries a bridge on the road 
coming from Tschighan-tschbl. Of these five branches the one lying farthest south 
flows eastwards into the Tsdiighan-tschbl, its water being diverted thither by a dam, 
a continuation of Jussup Bek's, which obstructs its course just below the bridge that 
crosses it. Indeed, were it not for this diversion, the Tschighan-tschbl, Tumschuk, 
rschadir-kbl, Pitschak-sindi, Jaka-kuduk and Suget would all dry' up. All these oases 
are absolutely dependent upon the water which they in this way receive; hence it is 
easy to understand the importance of the great dam which the people w'ere about 
to construct at Kumk-asti. its object being to force the water into the Kodaj- 
darja, whence it would be distributed by the network of waterways I have described 
to all the oases in that region. The branch of the Kodaj-darja which traverses the 
Ukarlik-kOl, already mentioned. Joins the Kara-jPgha-darja not far from the Tschiglian- 
tschbl. Just below the lake a small arik is led off from the stream to mm a mPI. 
Sagislik, a place situated »Vi km. north of Tsdiighan-^hbl, likewise derives its 
water from the same stream. • 


From Maral-baschi the Kaschgaindarja flows to Kum-tschakil and Kumk-tarak 
where the country on both sides of it h well cultivated; thence, passing between two 
inconsiderable heights, the Tschelija-tagh on the south and the Tschadir-tagh on the 
north, it continues cas^-ards past Tschahr-bagh and Okur-tagh (with the tomb i:>schaj- 
kurn-masarim) to Kiijuk-kobrtik, where it is crossed by the great Ak-su highway. 
East of the bridge a portion of the stream makes its way, by means of a miniature 
channel choked with kamlsch, southwards into the lake of Susuk-kbl, situated some 
iV» km. to the west of the Toman-tagh. But it does not remain there; leaving the 
lake on the opposite side, it proceeds to discharge itself into the Kodaj-darja Just 
above Bisch-kol, and so helps to augment the five arms spoken of above. Of these 
the first flows, as already suted, to Tschiglian-tschbl, the second to Sueet 
the tl^d to Phschak-sindi, the fourth to Jaka-kuduk, and the fifth to Tumschuk’ 
From Kujuk-kobruk another arm goes east, and, leaving the Okur-tagh on the left 
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hand, enters the lake of Tschahrlik-k 5 l, uito which also fiow the other four arms and 
the Kodaj^arja, Issuing from this lake again, the river travels to the Tumschiik- 
tagh, and a little way south of Tunischuk is crossed by the bridge of Tdejniet- 
kobriigi on the road beriveen Tschighan-tschbl and Tumschuk. Two or three kilo¬ 
meters below the bridge the river flows into the lake of Gullik-ktil, north of which 
lies Ak-tam, and then some d Ion. lower down empties itself into the lake of Lalmoj, 
which is showm on PjettsofTs map. A few kilometers south of this lake stands the 
masar of Dschaj-toghrak-ikki-dschan-Pena-Chodscham. Issuing, again, from Lalmoj, the 
river flows north to the dam of Jigde-togh, and from tt two Ssidng (canals) are led 
off, to water the inhabited tracts {ajnm^s^ of Kumluk and Pitschakr&mdi, both on 
the right-hand side of the river, Altogedier, four canals start at the dam, and irri¬ 
gate four separate localities, after which their surplus water returns again to the 
main stream. Continuing beyond the dam, the river touchy Tschadir-kbi, on the 
left, and Jaka-kuduk, tlten flovs^ cast to Konaghlik, turns north to Suget, cast again 
to Kum-katschik, once more north to Tschong-kbl, a forest tract with a lake, and so 
east to Kara-kbl, Basch-aktschi, and Dutsehin or Dbtschun. This last stands on the 
former road which linked together Kengrak, Dung-sarat, Ottus-kemi, Jirinde, and 
Anally DuLschin, the last three being all old road-stations. But while Ottus-kemi 
belongs to the promce of Jarkent, Jirinde belongs to Ak-su. The next places the 
river touches are Buja-tSgisch and Palas-Japti, t^vo forest regions, then Jangi-avat, 
or rather it passes this last 6 km. to the south. Next come ICara-kirtschin, Tschadir- 
k 5 l, w'here the masar and burial-place of Sarati stand on the left bank, Jaman-darschi, 
on the right, and Kum-kujyk; and finally it effects a junction with the jarkent-darja. 
At Tschadir-kbl a bifurcation takes place, in that a branch goes off to the north, 
turns east, passes through the lakes of Bulak and Ukarlik-kbl, and finally enters 
the Jarkent-darja at At-bldi, 

The following enumeration embraces all the stations between Maral-bascht and 
Ak-su: — Maral-baschi, Tschahr-bagh, Tumschuk, Tschadir-ktil, Jaka-kuduk, Suget, 
Dschajile-lenger (on the boundary between the provinces of Jarkent and Ak-su), Tschilan, 
Tschbl-kuduk, Saj-lengcr {Imger = station-house), .Aj-kol-Mbl-Annam-Chodscham (ma¬ 
sar), Kona-darja (with bridge), Kuba-- 5 rtang, Bisch-arik-lenger, Jangi-darja, Schachtiing 
(lenger), Tolan-ostang (with bridge), jangi-schalir, Asuk-lengeri, Tunikara (a gumbes 
on the left-hand side of the road), Ktriseb, and Kirgis-Hlikimi-lenger, Here the road 
divides, the left branch going to the gate of Subimtschi-d^'ase, the right branch to 
Jirintschi, to several of the outlying villages of Ak-su, and finally to the Kona-schahr- 
kum-darvase, or Sand Gate in the Old Town, I, e. the Mussulman ([uarter, of Ak-su. 

It is estimated that between Maral-baschi and Matan 700 ujlik or ifamilles^, 
r* t. homesteads, are supplied with water by the Kodaj-darja, and t .700 homesteads 
by the Kaschgar-darja. Hence the irri^ted region I have described above is in¬ 
habited by [o,coo to 12,000 persons. On the other hand, the Jarkent-darja, not¬ 
withstanding that it is the principal stream of the country’, passes through an ex¬ 
tremely sparsely inliabited region. BeUveen Kuruk-astl and Matan there were 
said to be only 45 shepherds’ ujiik, and these men generally leave their wives and 
children behind them in tlie neighbouring villages. Hence it is not surprising, that 
for long distances together we found the river-side entirely uninhabited. Most of 
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The Uw or rastom. kno»’o as ««W, which determines the order in whict 
seve^ vahges enjoy a free supply of irrigation water, as well as Ae n 
of time Ae)’ shall be enutled to its usufnict, has hitherto scarcely ever hem 


these shepherds are employed by bajs, tliat is rich men or merchant, and each 
Bock has its own appointed grazing^-grounds, beyond which it b not permitted to 
wander- Except at Kumk-asti and Sorun, there are no fixed settlements, the 
shepherds huts {^satmas\ in other places being very slight structures, meant for 
temporary occupation only. 
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into force, Ijecause of the copious supplies furnished by the KodEj-tlarja. But since 
the river has begun to carry' a smaller volume, it has been necessary to apply it: 
for instance, Pitscbak'sintli is restricted to a 25 days’ supply, and the water is then 
cut off, otherwise the other villages in the neighbourhood would come short* 'flie 
Chinese leave the administration of this important law in the hands of a native mirab^ 
who dwells at Tscbighan-tscb6l. But the way in which the office is administered 
gives occasion to endless bickerings and incessant complaints to the Chinese autho¬ 
rities. Indeed, a targe percentage of the litigation which comes before the Chinese 
amhans for settlement in East Turkestan consists of irrigation disputes, occasioned 
in great part by the corruption of the native officials, who constantly accept bribes 
from this or the other village anxious to prolong unduly the period during which it 
is lawfully entided to receive water for irrigating its fields. 

Between the Kaschgar-darja and the Kodaj-darja there exist but small patches 
of sandy desert,* Steppe and thin forest are quite common, the latter in places dead 
and withered. .A,part from these, the intervening country consists of fine clay, bare, 
hard, and level. In the region which stretches to the north of the Jarkent-daija, 
and which 1 have endeavoured to describe above, drift-sand occurs only sporadically 
at a few places, such as Ak-kum, Dugha-dschaji. ^sik-jarsik, Toghri-kum, Kalmak-kum, 
Nakara-chane, Atschi-dung, Kot^k-kol, and Kumk-kobrUk, There b a pretty long 
belt of sand, some 6 km. wide, at Ottus-kemi, south of the Kaschgar-darja. A small 
patch of sand called Kasch-kum extends west of Avat. South of the great Afc-su 
highway there lies a larger expanse, called Kapl^a-kum, between the stations of 
Tschbl-kuduk and Saj-arik* The little patches of sand which we observed on the left 
hank of the Jarkent-darja arc not detached outliers of any great accumulation, but 
merely isolated gatherings separated from one another by thin poplar woods, tama¬ 
risk steppe, underw'oods, or kamisch-beds. And the same thing b true of the greater 
part of the sandy spots wliich we noticed on the right bank : most of them are 
isolated, only a few have direct connection with the great desert of East Turkestan, 

The map which accompanied my monograph in Pdermanns Mitieilungen 
(Erganrungsbeft No. 131) contains only a certain number of the names which I have 
had occasion to mention above, and what do appear there are mos tly those of places 
situated on the great Ak-su highway. In fact, the region as a whole b unknown, 
except for the small part of it traversed by Pjevtsoff. No European traveller has 
ever vbited it. Equally unknown, before thb journey of mine, was the section of 
the Jarkent-darja between the Masar-tagb and the confluence of tlie Chotan-darja: 
it had never previously been surveyed. Hence a comparison between the map w'liicli 
acompantes these volumes and all previously exbdng maps of thb section of the 
nver will show great, and not unexpected, differences. 

But the fact which is of especial interest, in the oral information which I have 
communicated above about the countrj' that lies between the Kaschgar-darja and 
the Jarkent-darja? b that it b by no means the sandy desert it has hitherto been 

* SrVhat the coDuectioDs between these two ifvers we has not jret been iniiile out. so that I am 
whether they do actually possess separate and independent beds, or whether they do 
^ r ^ '^^rtniDgle their waters in the maiih 1 have spoken of. Pjevtsoff says dbtinctly, that the 
a](c of Lairooj receives water from the KasdiKar-dorja ns well as from the Jork^t-cLuja, and in this 
he may very well be correct. 
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Fig. 7S. roKEST SCEKERV ow the bakk op the lower jarkent-oarja. 


supposed to be; but, on the coetrai^', is cut up by a perfect reticulation of imgation 
canals, rivers, and old watercourses, divided and subdivided again and again. It is 
in fact, a region traversed in every direction by waterw-ays. natural or artificial. As 
a consequence, the country is to no small extent inliabtted and cultivated, and pos¬ 
sesses settled villages and flocks of sheep; so that its predominating features are 
agriculture and sheep-breeding rather than drift-sand. 

The general slope of the country is in the fuUest sense of the word slight 
as is proved partly by the leisurely and meandering course of the Jarkent-darja and 
partly by the great number of abandoned channels which we have noticed. It is 
only in a region that is almost at a dead level that a river can alter its bed as 
often as the Jarkent^arja d^, so that scarce a year passes without some part of 
the nv^-bed being destroyed and the neck of some winding (loop) or other being cut 
through, i he numero^ t^tremely shallow lakes, overgrown with reeds, also inlcate 
t^t this IS one of the flattest, le^'ellest tracts throughout the whole of this river 
W It ,3 not until we come to the lowest part of the Tarim system, that we 
find anything to compare with this pronounced lacustrine region. Indeed there is a 
close resemblance between the terminus of the Kaschgar-darja and the teri^us of 
^e Tanm m resp^t of the great number of lakes that occur within a 
In the latter region we shall find, though on a scale of Quite differ*.,^. 

the ^e phenomena of shifting river-beds and wandering Ikes But to 

we shall return again lower down, ^ ^ subject 
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October 15th, During the last 43 hours the river only dropped r.ej cm. 
The transparency aniounted at 7 a. m. to 13.6 cm. and at i p. m, to 19^ cm. 
At Matan the scarped banks were i.ai m. higli. Thus place consisted of five home¬ 
steads or families, who, besides owning 30 sheep and 12 cows, grow wheat and 
barley at Bisch-tarafc-kbL 'rhese people call the great desert to the south Terke- 
terken, and report that it is 40 km, to the high barren sand-dunes, A short distance 
from the right bank lies the lake of Tala-kbl, or Desert l-ake. It may be worth 
mentioning, that the road from Matan to . 4 vat trav'erses the beklik or »beg s 
distriett of Goro-tschbl, which embraces some 700 families, and Ara-gerem, a village 
which is immediately subject to A vat. Between Matan and Ak^su the road touches, 
or crosses, or passes through the following: — the village of Ojme, a k&7ta-darja. 
or old river-bed, the villages of Kum-arik, Telve, Kum-basch, and Topluk, the ma- 
sar of Kuschtsche-gumbesi, the ienger, or »3tation»-house, of Bisch-arik, situated on 
the main Ingh-road, Ibrahim Hakim-lengeri, Jangi-darja (an arm of the Ak-su-darja), 
Tolan-kbbriigi, and finally jangi-schahr, the Chinese quarter of Ak-su. In the spring 
timber is generally floated do^vn to Ak-su from the forests Ifigher up the stream. 
It was on the- basis of experience gained in that connection that our guide wras able 
to estimate the time we should take to drift down to A vat. 

At Matan it was expected that, in accordance with its usual practice, the 
river would begin to rise in about ten days, or early in November; for It is then 
that the overflow from the irrigation canals begins to make its presence felt, through 
the subterranean springs and w^atercourses, in die Jarkent-darja. 'ITie river here 
would begin to freeze, I was told, in about 40 or 50 days, but it would be two 
months before the .Ak-su-daija froze; for, owing to its greater velocity, it is always 
at least ten days behind the slower-moving jarkent-darja in feeling the full effects 
of tlie frost, riie forests in this locality^ harbour stags, antelopes, roe-deer, wild- 
boar, hares, lynxes, pheasants, and various other varieties of game, though the tiger 
is said not to show himself there. None of the natives had ever seen a \viid camel 
in this neighbourhood; whence it w'ould almost seem as though this special inhabitant 
of the desert never ventured to approach the streams of the Tarim system. The 
only sj)ot where die wild camel occurs in any numbers is around the point where 
the Kerija-darja finally becomes lost in the sand. 

The Jarkent-darja still preserved its specific peculiarities, though the bends 
were not particularly sharp. Almost everyw^here the high-water banks were plainly 
distinguishable, and the actual current meandered zigzag backwards and forwards from 
side to side of the river-bed, though its edges w-ere often masked by steppe vegeta¬ 
tion and underwoods. During the day we passed five abandoned loops, containing 
pools and islands. The local name for these small lagoons of stagnant water is darja-- 
iast/ikan-k&i^ t\ g. ilake which the river has flung away». Sometimes, in addition to 
the usual kamisch, the alluvial deposits ne.xt the convex parts of the banks, are also 
divereified by sand-dunes. In all probability these are spots which escape inundation 
at high water, otherwise the stream would wash the sand away before it had time to 
accumulate. Besides, those parts of the river-bed which are destitute of both vegeta¬ 
tion and drift-sand bear unmistakable signs of having been under water. As a general 
rule, at the period of full flood the river-bed is brimming fuU from bank to bank. 
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Steppe and imdcrwoods were the predominant forms of vegetation passed 
during the day; we only observed full-grown poplars at a single bend, and they were 
few in number. The names of the local topography are — on the right, Paschalik, 
with a pasture-ground to the south of it called Kara-toghrak; and, on the left, Pachma- 
masar, a small cemetery, with the usual poles and streamers, embow'ered in a clump 
of poplars, beside a loop of the river that was abandoned two years ago. That 
water had flowed round this loop at a quite recent date was evidenced by the naked 
condition of its bed; for loops which have been abandoned any length of time are 
generally overgrown with vegetation, often indeed smothered under young forest, 
reeds, and bushes. Then, on the right bank, we had Jar-kotan. At Jamal-tlischdi 
there are two small loops quite close together, each containing the usual lagoon. 
Another winding of precisely similar character occurs at K^-toghriglii, or the 
»Kings' Poplar*; and there also dwelt a sliepherd family beside a masar bearing the 
same name. Upon reaching Kodajlik, we were about 46 km. from the baaar of 
Bisch-arik and 60 km. from Kuba-drtang, a place on the great Ak-su highway, one 
stage from Ak-su. These off-hand estimates of distance which the natii.'es give 
are of course by no means trustworthy; at most, they are approximations only. 
According to my previous map, the distance between Kodajlik and Bisch-arik is 
indeed 46 km., but the exact agreement between the two can only be set down as 
a pure coincidence. 

At our camp at HangetUk the river gave the following measurements; breadth, 
33,3 m.; mean depth, o.jSs m.; mean velocity, 0.5036 m. per second; and volume, 13.13 
cub. m. in the second. 



Breadth = 33.j m. Hsngetlik, October a$. Scale 1 f 30c. 

Close to the foot of every alluvial peninsula it was now an almost invariable 
thing to find a pool of deep, dear water, resembling in shape a sharpened loaenge or 
scimitar-blade with its point directed up-stream. The bottom of these pools consist 
of extremely fine, soft mud, every- whit as dangerous as quick-sand; indeed, it was 
almost equ^ly dangerous to venture upon the exposed ground which edges them 
round. It is in such places tliat counter-currents are set up, or that the water 
getting cut off, becomes stationary, whereupon the finer sedimentary matter which 
It holds in suspension begins to settle to the bottom. On the other hand where 
the nver moves swiftly, the sedimentary matter is invariably swept on along with 
the current, and so gets no opportunity to .lettle. Across the throat of each of 
these lagoons there is always a sort of threshold or ridge, generally exposed or else 
ose under the surf^ At our camp the containing hanks were 2.73 m. high and 
the last high-water had risen m. above the level of the day of our visif ' 
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October ®6th. 'Phe drop in g hours amounted to o.j cm. The transparencj’' 
was i7*R cm. at 7 a. m. and 16.* cm. at ! p, m. The reason of the decrease in the 
latter datum, or in other words the reason of the river l>ecoming more turbkl, was 
tliat it was now passing through clay, and consequently held the finer particles of 
matter a longer time in suspension than ivhen it travelled amongst sand. Hitherto 
it had steered a steady east-north-east course; and, though rather sinuous, was no¬ 
thing like so serpentine as in the region below the Masar-tagh. Bushes and kamisch 
were the predominant forms of vegetation; young poplars occurred in small clumps 
at great distances apart. Tlie first district we passed on the left was Kok-ajak. 
At Jigde-kotan, on the right bank, there was a loop, more like an expansion of 
the river-bed than anything else, which became deserted three years previously, and 
still embraced a large kamisch island. Next, at At-bldi, on the left bank, came a 
small clump of poplars {toghrak and tdr&k\ like an oasis in the dead level of die 
kamisch steppe. It sheltered a hut, and in the bed of a dried-up lake close by 
wheat is grown, on ground irrigated by a tittle canal drawn off from the river. 
With an energetic and clear-sighted government there should surely be no difficulty 
in devising and carrying out a widely ramifying system of irrigation on both sides 
of the Jarkent-darja and Tarim, and so conferring fertility, and its concomitant, 
prosperity, upon many square kilometers of this now rather neglected province. 
The agriculture which is carried on in the immediate vicinity of the river is al¬ 
together insignificant; the most the shepherds do is to grow just sufficient for their 
own domestic use. * As a rule, the ground chosen for cultivation is generally the 
bottom of a desiccated lake or marsh which has recently been under water; the old 
watercourse which fed die lake or marsh being utilized as an irrigation-channel to 
carry^ water to the crops. 

The third arm of the Kaschgar-darja enters the Jarkent-darJa at At-oldi, 
though it Is very rare indeed that it contributes even a small quantity of Vi’ater to 
the latter. As a rule, it resolves itself into a chain of small lagoons or pools, which 
are only filled in the season of high flood. The largest of these, and the one which 
retains water even when all the others have dried up, is Bulak. Farther on, on 
^e same side of the river, is the forest-tract of Tschakan; and on the right Tulum- 
ischtan, a place inliabited by a shepherd’s family, who ow*n a canoe, and grow 
wheat in the bed of an old desiccatetl lake. Seven kilometers south of Jolbars- 
Ssildi there Ls said to be a masar called Mejim Kuli Busrugvar. On the left of 
the river w’e next observ'ed a satma at Schupurluk; and g km. north of it is the 
large and greatly venerated masar of Imam Bet All Ghasim, with several >oratories», 
and a village of 20 to 30 families and several schejks. This masar is estimated 
to be 18 potaj from Schupurluk, so that, on this reckoning, the last-named must be 
97 km. from .Ak-su, According to my first map, the same route measures 88 km. 
At Kok-akin, on the right, our stream is joined by the old branch which starts 


Not (hat the Chinese authorities are absoLuteiy supine and inditTereRt to the possibilities of 
impro«.«nM;nt, both in agriculiuTe and in irrigatioii. Goro'tschdl, mentioned above, is a so-called 
J^r , tiuU IS to Say a new settlement or coloDy, founded by command of the Cbmese authorities; it 
ii^ at^t two years after the Chinese occupation of East TUrtcestan. We shall come across 

Or three simllat icblooies* lower down. 

Utdim, ytmrmty !m Cimtrat to 
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at Kum-Slgis, anti which is here so choked with uoderw'ood and young forest that 
I should never have observed it, had not my attention been expressly directed to it- 
At Jesi-kdl we found two shepherds and their families in charge of 500 sheep; 
they grow wheat In die bed of a lake which dried up ten years ago; ami there 
is a still older lake fartlier to the south. The country between dtis place and 
A vat is estintated to count 7 shepherds’ encampments, with tlie same number of 
partscha-koj^ or jsheepfolds*, likewise known as aghil. Between A vat and the mouth 
of the Chotan-darja there are said to be 8 such sheepfolds on the right bank and 
5 on the left. The flockmasters all dw'ell in A vat. 



Breiidth = 16.1 m- Octobi^r Sciale r : 300^ 

At Jesi-ki 3 l the breadth amounted to zb.s m., the mean depth to i.ii^ m,, 
the mean velocity to 0.4906 n^, per second, and the volume to 14.96 cub. m. in the 
second. Thus the river was steadily decreasing in volume. The quantity of water 
at this part of its course depends in autumn upon the antount contributed by the 
Pamirs and the mountains of western Tibet, and that again depends upon the amount 
of the precipitation and the meteorologica] conditions prevailing there. Heavy falls 
of snow in svinter always give rise to a considerably swollen stream. WTten tlte 
summer is bright and sunny, the snow melts rapidly; and even when it is cloudy 
and rainy, there is always a full river. On the odter hand, when the snowfall in 
winter is only slight, the volume of the river is relatively small. Here too, ais 
higher up, the quantity of water b to some extent dependent upon the pressure of 
the atmosphere; and also — this applies with especial force to this particular part 
of the Jarkent-darja — to the subterranean contributories returning from the canals 
and fields. After the latter have been supplied with as much irrigation water as 
they need, the canals which cany- it to them are left open, so that the water is 
free to run off, aivd eventually it finds its way bach to the river again. 

October 2;th. Drop.= o.s cm,; the transparency, iS.s at 7"a. m. and 16.3 
at I p. m. The scarj^cd banks were 2.oj m, high, and the high-water level was 
1.17 m. above the then existing level of the current. The river still continued to 
wind backwards and forwards. At first the velocity was norma], hut it gradually 
decreased as we drew near to the Ak-su-darja, until at the confluence the stream 
was quite stationary'. Steppe and bush vegeutlon still held sway on the banks 
It was a perfectly still day, without a breath of wind, and the river glittered like 
a mrrror, the only thing which ruffled its metallic smoothness being a few faint 
npples m the actual cuTrent. As we advanced the river-bed contracted more and 
more. On the left a canal was led off to Kurme, the home of a shepherd famfly. 



THE KODAJ-OARJA ANT> THE KASCHCAR-PARJA. 


75 


At thb same spot the river divided for a short distance into two arms; and whilst 
the right-hand arm described a curious double loop, the left-hand one took a short 
cut. The latter, though now dry, had nevertheless contained water in the summer. 
It was at the big loop that jesi-kdl was situated; and here again there were two 
shepherds who grew some wheat, while their huts were embowered in t^ks and 
toghraks. Jughas-basch-bulung, w'here there were reported to be two abandoned loops 
hidden in the forest, was yet another such shepherd encampment; and a very simi¬ 
lar description would apply to Kapkaktschi on the right bank- Here we were 
11 km. south of an old bed of the Ak^u-darja. Below this point the country is 
called Tachong-aral, or the »Big Island*, that is to say, this is the name given to 
the tract which lies in the angle between the two rapidly converging rivers, the 
Jarkent-darja and the Ak-su-darja. Here the containing banks were in places 5'/= m. 
high. On the right was the loop of Usun-agin, which was destroyed seven years 
previously. Here was a little culdvadon again at the homestead of Jing-pang, some 
distance back from the left bank. Just below this spot the river makes a sharp bend, 
and the n^ of land at its »root» bids fair to be cut through very soon, for there 
was a dny rivulet already running across it, and a little pool had established itself 
at the narrowest part of the isthmus. The vertical faces of the immediately follow¬ 
ing bends were white with salt crystals, formed from the salt w'hich oozes out of 
the adjacent highly saliferous ground. The riparian vegetation consists of tama¬ 
risks and reeds, with scattered poplars. In this locality the high-water level was 
only So cm. above the existing level. ITie river-bed, which in virtue of the great 
regularity of Its formation resembles an artificial canal, was 50 m. broad, and the 
depth as much as 6 m.; consequently the stream was extremely sluggish. On the 
right bank stood the unoccupied homestead of Rchim Jol Begi. with a canoe; and 
from that point we caught our first distinct view of the broad bosom of the 
Ak-su-darja. 




Fig. 78. THE 


RIOffT IIASK OF JARKENT-DARJA A LITTLK ABOVE AK'SC-DARJA. 
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CHAPTER V. 

HYDROGRAPHIC RELATIONS OF THE JARKENT^DARJA 

AND THE AK-SU-DARJA. 


Shortly before the actual confluence the Jarkent-darja makes an unexpected 
turn to the north-west. At the same spot the Ak-su-darja, although its general 
course is south-east, fiows to the east-north-east; then, bending suddenly south to 
within a few hundred meters of the jarkent-darja, it approaches the actual confluence 
from the west-south-west. It seems likely, that this southward bend will, under the 
pressure of the water behind it, advance still farther in the same direction, so tliat 
eventually the confluence of the two streams will probably take place higher up 
the Jarkent-darja. From the point of junction, the united stream, which hence¬ 
forward may be called the Tarim, preserves the dominant direction of the Ak-su- 
darja, that is towards the east-north-east, without being in the slightest degree di¬ 
verted or affected by the sister stream. In fact, the jarkent-darja, notwithstanding 
the considerable volume it carries in the summer, has not been able to form a single 
loop towards Ae north. This circumstance alone would justify the supposition, that 
the Ak-su-darja is the more powerful stream of the tw'o. indeed, the natives had 
all along asserted, that at all seasons of the year the Ak-su-darja has a bigger flood 
than the Jarkent-darja. When on 3och May 1S95 ] crossed over the latter a little 
above the confluence, 1 was amazed to find that, imposing stream though »t was at 
the city of Jarkent, its volume at the crossing mea.sured no more than 7.5 cob. m 
ill the second. Now on October 26tJi we obtained a volume of 14.916 cub m or ore 
cisely twice as much- The period of high water falls exactly between these two 
dates; and 7.5 cub. m. may be regarded as the spring minimum, for the various 
^ms have then already begun to divert the bulk of the stream into the canals of 
Maral-baMhi, and the double volume of 14 to 15 cub. m. as the minimum for the 
autumn, for, as 1 have already said, it was expected that the river would soon liemn 
to nse again in consequence of the re-entry of the water from the irrigation canals, 
llie dams, it is true, are the means of draining enormous quantities of water away from 
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the river; but in spite of that, we founct, when the stream was at its lowest, that 
the maximum flood-level was about one meter Iiigher than the actual level at the 
end of October. And the next measurement we made showed, that the Ak-su-darja 
is almost five times as big a stream as the Jarkent-darja at the conHuence of the 
two. 1 have no doubt that the same relative proportions are maintained at the 
period of maximum flood, tliough it would require a fresh measurement at that sea¬ 
son to make the matter absointeljr certain. Indeed, I can readily conceive, that the 
tliffcrence between the two streams is, if anything, greater in July and August than 
it is in October, for the sources of the Jarkent-darja are verj' much more distant 
than those of the Ak-su-darja, so that the maximum flood of the former must reach 
the point of confluence considerably later than the maximum flood of the shorter 
stream, the Ak-su-darja* In other words, the maximum floods of the tw'o rivers do 
not reach the confluence simultaneously; that of the Ak-su-darja arrives earlier than 
the flood of its sister-stream, owing to the 
fact that its feeders in the Tien-schan are 
very much nearer the confluence than the 
feeders of the Jarkent-darja in the Kwen- 
lun, • In a similar way, once its highest 
point is attained, the Ak-su-darja, no doubt, 
begins to fall before the Jarkent-darja does, 
so that by the end of October the subsi* 
dence of the former is more advanced than 
tlie subsidence of the latter, and yet we 
ascertained that tlie 
one-flftli as big as tl 

early summer of 1895 I found an even 
greater difference than this; for instance, 
on 2nd June, the Ak-su-darja measured 69.3 
cub. m. in the second or approximately ten 
times as much water as there was in the 
Jarkent-darja. On the strength of these 
data there is reason to suppose, that the Ak-su-darja is absolutely the larger stream 
- ^^i^as of the year. If however the distance from the point where each 


jarkent-darja is only 
e Ak-su-darja. In the 



if apparently possessed aa intimate knowledge of that part of the comitfy, gave me 

Aufust -inA fk assmed, that the Ak-sn-datja attains its highest level tn the end of 

he Wd '* Tlw of U'e Jarkent-daqa airives, 

mnninir* n( A days earlier, imd the Bood-water of the Cholan-daTja in I he end of My or be- 

d a to say, coincidcntly with the flood-water of the Jarkedt-dmia, and so con- 

law in the Ak-su-daija- It is of course quite impossible to lay down any 

On th,. j*^^1. ^^^’ft'^tances being to such a great extent dependent upon dimatic condittona. 

air Jarkeul-darJa, and espednliy the galhctijig-grounfls of its sources, 

ealheiw ^ latitude than those of the Ak-su-daija, On the other hand, the 

^tlcs more directly exposed to the power of the midday sun. 

vary from „ conditions over the regions tn which the two streams originate re^ctively 

of its li” u *^‘***^. summer at the head-walcrs of the Jatkent-daija will retard the date 

tlaria conditions iti the hend-watci region of the Ak-su- 

and unlfnJ^ if ^ favour a rapid melling nf the snow. Hence it is impossible to lay down any regular 

s oTnervations extending over a prolonged i«itod are altogether wanting. 
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river breaks out of the mountains to their common confluence were the same for 
both, and If the regions which the Jarkent-darja flows through were as thinly po¬ 
pulated as those which the Ak su'tiarja flows through, and, If, again, the Jarkent- 
darja were not drained to the enormous extent it is by the irrigation’canals to 
Maral'hascht, probably this stream would lie at any rate as big and as powerful 
as the Ak-su-darja. It is thus to these secondary or contributorj' circumsunces tliat 
the <ie facie relations of the two rivers are in the main due. And here the ques¬ 
tion is suggested, WTiich of these two rivers is to be regarded as the principal 
stream of East 'rurkestan? Not that the answer is of any ver>' special importance: 
it is, in fact, more or less a matter of taste, which admits of settlement in two 
different ways. If the principal stream is the one which is longest, then the honour 
of being the premier river of East Turkestan belongs unquestionably to the Jarkent- 
darja; but if, on the other hand, we say that the principal stream is the one which 
carries the greater volume, then it is evident that the distinction goes to the .Ak-su- 
darja. During my first journey I bad the opportunity of studying the jarkent-darja in 
several parts of its upper waters, where its primary tributaries collect, and 1 bad no 
doubt whatever about the matter, but, w\i\\ Bogdanovitsch, regarded that river as the 
main hydrographic artery of East Turkestan. The distance between its remotest source 
near the Kara-korum Pass to Jarkent-darjaning-kujluschi, its confluence w'itb the Ak-su- 
darja, amounts to 1090 km,, whereas the dbtance of the Ak-su-tlarja from ils source 
to the confluence is only 500 km., or, adding thereto the length of its tributar)'- the 
Toschkan-darja, 640 km. Further, the natives apply to the united stream the |name 
of jarkent-darja all the way to Abdal, where its waters are dissipated through the 
marshes. On the other hand, the name Ak-su-darJa is never used in the lower course 
of the river, though it is used, and used to the exclusion of every other name, im¬ 
mediately below the confluence. The name JaTkiyti darjanmg'kujtuschi or -kiijlUschi 
is not without significance: it means the place where the *Jarkent-darja empties itself*. 
If the .Ak-su-darja were regarded as the tribuiaty, the name of the confluence would 
he .Ak-su-darjaning-kiijlUschi. ITiis shows clearly, that the natives who dwell in the 
vicinity of the confluence entertain no doubt wliatever as lo which is the mother 
stream (viz. the Ak-su-darja) and which the contributory (tlie Jarkent-darja): and in 
these matters the natives fretjuently di.sp]ay a remarkable instinct. The reason why 
the people in tlie Lop countr)' call the river the Jarkent-darja, and not the Ak-su- 
darja, is altogether alien to hydrographic considerations; tliey call it so simply be¬ 
cause the cit>' of Jarkent is more famous, and consequently better known to them, 
than the town of Ak-su. The drainage-basin of the Jarkent-darja is. however, more 
extensive than tliat of the sister-stream, measuring 64,000 O km., as compared 
with 42,000 □ km. for the basin of ilie Ak-su-darja. Seeing, then, that in respect 
of both length and drainage-area, the Jarkent-darja has the advantage over the 
Ak-su-darja, the former may well be accepted as the chief river of East Turkestan. 

Strictly speaking, that river ought to be regarded as the principal stream of 
the country which shows the higher flood-mean throughout the year. Were the 
Jarkent-darja dependent upon its owm volume alone, it would have difficulty in get¬ 
ting all the way to Abdal; on the other hand, the 'I'arim would certainly reach that 
point even though it were not joined by tlie Jarkent-darja, though in that case the 
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Lake of Kara-kosehun would probably disappear, Hea’t'y contributions are levied 
upon all the rivers of East Turkestan the nioment they emerge from the mountains, 
in that the oases, which girdle die outer periphery of the lowland parts of their 
basin, deprive them of very considerable quantities of water, so that, as they ra¬ 
diate across the aritl regions towards their point of convergence in the Lop marshes, 
they shrink in a more than proijortional degree, Tlve stream which suffers least 
from these antagonistic influences is the j\k-su-darja. On the assumption that this 
river is the main trunk of the hydrographic system, and tlie Jarkent-darja, Chotan- 
darja, Kerija-darja, and Nija^arja are its chief branches, it is interesting to note 
how these streams become severally smaller the farther they lie to the east; and 
this applies to the area of their drainage no less than to dieir length and their vo¬ 
lume. The Jarkent-darja, when it joins with the Ak-su-daija, is, in spite of its losses 
on the way, a really imposing stream; the Chotan-darja, however, only flows into 
the Jarkent-darja during forty days dtroughout the year; while die Kerija-darja pe¬ 
rishes in the sand fully 132 km. before reaching the Atschik-darja, a branch of die 
Tarim, * and the Nija-darja disappears at a .distance of no less than 280 km. from 
tile Tarim. The only exception to this rule is the Tschertschen'darja, which carries 
water all die year round. Tlie causes of this are, however, the great extent of its 
drainage area in Northern Tibet, its o«ti geographical position, and the climatic 
conditions which prevail within its basin. 

If a stranger, ignorant of the hydrographic peculiarities of the region, ivere 
to arrive at the Jarfcent-darjaning-kuJIusclii, no matter what the season of the year, 
he would not hesitate for a single instant as to whidi of the two rivers that meet 
there is the mother stream and which the tributary; and a glance at the accom¬ 
panying sketch-map (p. 77) is equally conclusive. However for the future we shall 
continue to treat the jarkent-darja as the principal stream of the Tarim system. 

Returning new to the Jarkent-darjaning-kujluschi —- a short distance above 
the actual conflutmee the jarkent-darja contracts to a very narrow' canal-like stream, 
with quite insignificant alluvial deposits. At the apex between the two converging 
rivers there is a crescentic deposit of sedimentary' matter. During the last few 
hundred metres or so of its course die current comes to a complete standstill, and 

This wM the mcn^rement 1 ascertaJned when in 1855 I traversefl the Kerija-iLujA from 
tn f H ^ tennination. ihough from the point inhere the water ceased to flow jl was possible 

. ■ ‘!f bed for another I'A dap. After tlmt it dtsappeired under sand-dunes 30 in. 

mgo, ,TBfj ,t5 further course could only be surtuised from the poplars and tatnaiisks which Bumvcd at 
^. **^” * * f*'® pretty stra^ht line towards the north. Or, M. A. Stein, when descnhliig hts visit to 
mart which I discovered in 1895, nuikcs the folia wing iDlcrcsting statements: *A re- 

iKidhra Hajdar, the Moghul lender and historian, makes it very probable, that the Keiijn River 

now uriUi * liitc an ihe tfilh century, its old course across the desert can be followed even 

cimt Ecnooi difficulty, and certainly forms the most direct route between Khotan and the an- 

and iHi* Kucha and further north-easL Kara.doDg lies about half-way between the Tarim 

answeicd U,* stretching to the east of Khotan, and a small post established hens would have 

A j guarding the route and proteettng the approaches from the northern reeiont 

A'A^a^, p, 

indeed ihp^n Tarim by a gradual process, receding from it step by step; 

and tl* PT OAf for the distance between the northernmost tentacle of the former 

the ** constantly tncrcairing, though at a slow rate. Arvd although the old channel of 

Diababtp.^ *? “'*'*! “bliter^ or filled in with sand, it is not only possible, it is indeed quite 

V ( JAciging from the still living poplars, that it did reach the Tarim as late as the ifith century. 
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when it strikes the Ak-su-t)arja, it ts actually turned back, at any rate on the sur¬ 
face, so much more powerful is the current of the latter river. The adjacent hanks 
show the characteristic steppe and underw'Oods, and the country behind them is 
open, [n t^vo or thred places we perceived fresh tiger-tracks. A little higher up, 
the river is crossed by the road from Chotan to Ak-su. This road, beginning in 
the district of Sil on the lower Qiotan-darja, follows tlrence an old bed of this river, 
which is now completely dry and in part sanded up, passing on tlte way through 
dense, luxuriant toglirafc woods, which are visibic from the lower course of the 
Jarkent-darja, though they do not reach all the way to it. After crossing over to 
the other side the road continues up the right hank of the Ak-su-darja to Avat. 
This town, which is staterl to consist of 1024 families under the rule of a bek, con¬ 
tains a bazar. Its irrigation interests are looked after by a mtra^, or »water super- 
intendenti. 

Here it may be convenient to add a few further particulars which 1 gleaned 
from two or three natives of the locality. It was expected, tliat the jarkent^arja 
would freeze in about 45 days, that is to say, about the tith December, and the 
Ak-su-darja about the 21st of the same month. There is always a difference of 
about ten days between them to this respect, because of the greater velocitj' of 
the Ak-su-darja. The ice does not however remain, at the most, longer than three 
months. In the summer the water of the Ak-su-darja is always colder than tliat of 
die Jarkent-darja, though In the late autumn the difference disappears. The maxi¬ 
mum summer flood of the Ak-su-darja reaches the confluence two weeks earlier than 
tlie summer flood of the Jarkent-darja. The water of the former stream b always 
turbid, and carries in suspension a large amount of sedimentaiy' matter; whereas 
tile latter, by reason of its more sluggish flow' and its smaller volume, occa¬ 
sioning in consetiuence less extensive erosion of the containing banks, always has 
the clearer water, Tlie chief topographical names on the left bank of tlve lower Ak-su- 
darja are as follows: — Ak-Lschakil, Jati-germe, Sugetlik, Kalaghatsch-jalangi, Masar- 
dung, Goro-Lschcil-kembi, Taghar-aghisi, Imam Padischahim-kemisi, Dung-kischlak, 
Kara-tal; and on the right bank: Aral, Schupurluk, Gab Bek-temi, and Imam Bet 
All Ghasim-masar. In each case the enumeration proceeds up-stream. The two 
places whose names end in the suffix ktnthi {iferry>) are crossing places. Higher 
up, nearer Ak-su, the current is too swift to admit of the use of feiT)-boats. 

When the Ak-su-darja Root! arrives, it advances up ilie Jarkent-darja as high 
as Jesi-kbl, and no doubt occasions a perceptible »bore» or flood-wave a con¬ 
siderable distance higher up than tliat; and considering the steeper fall In die bed 
of tile Ak-su-darja and the extremely gentle fa!! of the Jarkent-darja, it may be as¬ 
sumed, that thb flood-wave has not entirely spent itself when it encounters the 
descending high flood of the latter stream. 

As I have already said, the bed of the Ak-su-darja at the confluence b of 
immense width, so wide in fact tliat the woods on its left bank appear in the db- 
tance like a dark line merely. At their foot however lie, stretcliing a long way 
out towards the middle of the river, vast alluvial formations in the shape of im¬ 
mense deposits of sUt and sand, of a light grey tint. These are traversed by a 
side-arm of the river, the main current flowing dose In to the right bank. On the 
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left of the actual confliicncer close bciside the spot where we were encamped, there 
Is a reach of »dead» or stagnant water. On that side, ivherev'er the sedimentary 
deposits will allow of it, the vegetation comes down to the margin of the water. 
Along the actual line of first contact of the two rivers, and a short distance from 
the bank, there is an eddy with a »deatl* centre, where a mud-bank has formed. 
It was close beside this spot diat we obtained tlve maximum depths, namely 2.95 m, 
and 3.9* m. At i p. m, on 28th Oct, the w^ater of the Jarkent-darja had a tem¬ 
perature of S^.40 C, while its transparenc)' was 2(,6 cm, 'flie ooresponding data 
for the Ak-su"darja were 8**35 C. and 13,8 cm. respectively. Thus, autumn though 
it was, the water of die Jarkent-darja was a good deal clearer, as well as a shade 
warmer, than tlie water of its sister stream. 



Fig. So. THE - ksach or head waxes at the cohfluehce or jarkeht-darja and ak-bu-oarja. 
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CHAPTER VI. 

FROM THE CONFLUENCE OF THE AK-SU-DARJA 

TO (NTSCHKX. 


October 29111. During^ 35 hours the level rose another 2 cn^. Twelve or 
fifteen days later, when the overflow from the irrigation channels should have 
reached the river, It was expected that it would begin to rise at a more rapid rate. 
At 7 a. m. the transparency was i2,» cm., and at i p. m. 14.6 cm. The arm 
which cuts its way through the vast alluvial deposits has a double mouth, the tw'O 
embouchures being parted by an island. After the narrow and relatively insignia 
ficant Jarkent-darja, the united stream makes quite an imposing flood. The woods 
are far off; the banks nearest to the river clothed with steppe and scrub. Ge¬ 
nerally speaking, only about one-quarter of the river-bed is occupied by the 
current. During the day the stream described one huge bend, and a couple of 
minor sinuosities- Tlie velocity was rather unequal, very swift at Brst, though 
afturw'ards It diminished a little. Between it and the sluggish flow' of the Jarkent- 
darja there was a very striking difference. Althotigh the containing banks were, as 
a t^e, not more dtan t m. high, they rose occasionally to as much as 3 m. The 
summer flood had been t.3 m. above the level of that date (29th Oct,), The depth 
was even less than in the Jarkent-darja, and owing to the muddiness of the water 
our ferry-boat frequently ran aground upon the mud-banks. The first clump of 
poplars we came to on the left bank was calletl Top-toghrak, Uic current stveeping 
in close under Its foot. Here, at Chotan-kemisi, the rivtu- is crossed by the trade- 
route bctw'cen Chotan and Ak-su, that is to say, by the right branch of it, w'liich 
then proceeds up the right bank of the Ak-su-darja to Matan, Mcanwliile the 
left-hand brandi, after crossing the Jarkent-darja, ascends the left bank oC the 
Ak-su-darja to Avat. I'he former is the road habitually taken by the caravans, 
the ferry-boat at Chotan-kemisi (the Chotan Ferry') beii^ big enough to transport 
sijt camels across at once. Formerly the big river was joined at this place by a 
branch of the Chotan-darja, a branch which as late as the time of Jakub Bek, or 
in the seventies, still carried a little water, though It is now dry- and sanded up. 

The natives are of opinion, that this branch was once the main stream of the 

Chotan-darja, and that, like all the rivers of East Turkestan, it iias since shifted 

its course to the right. In 1895 my route lay along a portion of this dry branch. 
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The riparian tracts on the right of the big loop I have mentioned are called 
Schor-kasch and Kara-kBtLschak. Then follow, on the left bank, the village of 
Schejklcrning-tarn lari, with ten families, several heads of which are »sheiks> at* 
tached to the masar of Sultan All Katta Btisrugvar, whidt, with its chttnekaj its 
gumbes^ and its streamers and poles, stands a good bit back from the river. At 
Kara-tal, a da3''s joiime)' north of the river, agricnlture is carried on; as it also 
w'as until recently at Schejklerning-tamlari (the Sheiks' Huts), the helds here having 
been destroyed by an inundation. The little dwellings are pleasant!embowered 
in a grove of tMrhk and toghrak, and the people possess a canoe, with which the}' 
maintab communication with the opposite bank. On the left bank, in a district 
called Kujlusch (the Condtience), the Tarim is jobed by two small tributaries, or 
rather by one tributary with two mouths, one of which contains a lagoon. The 
water which this affluent brings is bulak-su^ or ^spring water*, combg from the 
canals cf Arka-jilgha and Kara~tal. On the right bank we next note IntschkS’-dige- 
tarn, with one family, and a little way from the bank Chalpa, with five shepherd 
families. Then comes, on the right bank, Tolan-kemisi, taking its name from a 
iivell-made boat, wnth oars, which belongs to the bajs of Kara-tal, who pasture 
their sheep on Aral, the triangular tract of land bounded by the Ak-su-darja, the 
Chotan-darja, and the dry branch of the last-named. The word aral means >island», 
and the name still surv'ives, although the tract is no longer an island, but onlj* a 
peninsula, in consetpience of the branch of the Chotan-darja having dried up. On 
the left we tlien have the village of Schor-tschokd, inliabited by four ischejk* families. 

From our camp on Aral [t was stated to be a three days' ride to the great 
highway between Ak-su and Kueschar. Twenty potaj, or 72 km., south of that high¬ 
way there is said to be a river-bed called Atschik-jilgha, fed by natural springs Ijdng 
ea-si and south-east of Ak-su; this, in summer, when it is full, retum.'i to die Tarim 
tlirough the district of Choras-bldi. Except for a few pools, it was, how-ever, at 
this time quite empty and dry. Between the Atschik-jilgha and the Tarim stretches 
a belt of drift-sand, tlie Kisil-kum, interrupted at intervals by forest, steppe, or 
naked mother earth. During the course of die daj* w'e passed six /or, or trumpet- 
shaped baskets, for catching fish. Tltey were fastened to stakes fixed in the bottom 
of the river, as well as to poles dirust horizontally into the bank, and die fish were 
guided into them by means of a palisade built in the river and converging upon 
the mouth of the trap. 

October 30th. A rise of 0.9 cm. Transparenej', i3.a cm. The summer flood 
liad risen 2.3J m. above the exlsdug level. The river's windings were now of great 
engtli and their angles obtuse; in fact, we did not double a single rectangular loop 
mroughout the day. Tlius the watenvay was verj' iitde longer than the path from 
hotan-kemisi to Schah-jar, which accompanies the river on its left bank. At Egri- 
jar, die first of the north-going loops which is touched by this path, the bank is 
very distinedy marked, although planted with tamarisks, anti behind it we caught 
^tinci glimpses of the Kisil-kum sand-belt. Then, after passing Jildis-toghrak, where 
_ ere is a homestead amid a grove of poplars, we came to the second loop, called 
Tra ung, on whose sandy soil tamariits were again growing. The region on the 
opposite, or right, bank is knowm as Kasan-asma. Some of the so-called houses 
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hereabouts are in reaJitj- earth-caves igermi} excavated in the ground. A little 
bdow Busukj on the left bank, there is a masar, Ak-tschol Busrugvar. lo this 
locality the Chotan-darja sends off an arm at high flood to feed the small circular 
lake of Hamdan-kbl, The tract on the left bank of the Tarim immediately opposite 
to tlie north-east comer of Aral is called Tavak-kaldi* while the right-hand angle 
between the Chotan-darja and the Tarim is known as Kan-begi. During the 
second half of the day's drift the river was extraordinarily straight, the sharp 
bends and semicircular windings of the Jarkent-darja being now replaced by long, 
gentle curves. True, the current meanders from side to side of the expansive 
river-bed; but its curves are seldom shai^p. Viewed from a spot near the em¬ 
bouchure of the Chotan-darja, the Tarim flows on and on to the east untd in die 
extreme distance it becomes lost as it were in a vast ocean. Scrubby woods and 
kamisch steppe are generally prevalent; full-grown poplars occur in thin and widely 
separated clumps. StilJ, there is some forest, although it stands well back from 
the river. 

The Chotan-darja, at the spot where it joins the Tarim, makes a broad open 
passage-way tiirough the scrubby forest, and the river apparently presented the 
same characteristics which I observed when I traversed its lower course in i$oe. 
That is to say, its bed was broad and level, bare and dry-, and its margins over¬ 
grown widi reeds, underwmods, and solitary-, but well grown, poplars, 1 sav 
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its margins, for banks strictly speaking it Jiad none, or at best they were very 
faintly indicated. The stream, when there is one, would appear to fill the bed 
pretty evenly from bank to bank. The bed itself is a couple of meters higher 
than the level of the Tarim, and shelves down to it right in the mouth of the river. 
Indeed the natives assert that the Chotan-darja does pour its Hood with uneNampled 
violence into the Tarim, which has generally at tliat time begun to drop. But how¬ 
ever great or poiverful the contribution of the Chotan-darja, it has apparently no 
effect whatever upon die main stream, which never deviates in the smallest degree 
from its settled easterly direction. .At die same time the united stream after the 
confiuence is a good deal broader than the single stream above it. Here too 
steppe and scrub withdraw to a wide distance apart, and the river contains exten¬ 
sive deposits of alluvium. This is unquestionably due to the vast masses of mate¬ 
rial which the Chotan-darja brings down from the loose ground it traverses in the 

course of its short e.xistence. And the same story is told by a condhuatbn of the 

Chotan-darja called Kara-kertschin, which branches off from the Tarim over on the 

left side of the latter. This stream, now dry and choked with vegetation, w'heels 

round to the easi-northrcast so as to rejoin the Tarim at .Acschik-darja. The space 
thus inclosed is likewise called Aral, or the Island. Thus the Tarim once flowed 
here for a considerable distance through two roughly parallel arms, and it is not 
unlikely that the Chotan-darja, being tlien of greater volume than it is now-, in its 
efforts to preserve its natural south~north direction, as well as through the pressure 
of its flood, may have helped to form the bifurcation, \\^len how^ever the Chotan- 
darja began to dwindle, so too did tlie Kara-kertscliiii arm become less and less used- 
The Tarim was, it is true, still divided into two arms just above our camp at Kan- 
bep, though the intervening space consisted only of sedimentary' deposits. Similar 
accidental bifurcations, depending upon the local alluvial formations, are quite common 
in this part of the river. As a rule, however, the current keeps to a single channel, 
and its cross-sections are fairly well represented m the subjoined cut made at Busuk. 
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Fig. Sj. TARJll BELOW THE coheluence with Chotah-darj*. 


According to what 1 was told by the natives of the locality, the Chotan-darja, 
after flowing all August and all September, had ceased to flow on the last da 
latter mondi. It first makes Its appearance as a thin rivulet, but swells out 
maximum volume within a single week. The greater part of its water arrives during 
the last weeks of August; in September the volume which it contributes to the 
Tarim is altogetlicr paltry as compared witli what it brings down in the preceding 
month, and by tlve end of September it has dwindled to a tiny stream, wliich even¬ 
tually fails altogether to reach the main river. Others of the natives affirmed that 
the Chotan-darja did not flow more than 40 days in ail, but that its current is ex¬ 
tremely violent, as well as heavily charged w'ith sand and silt. So violent is it that 
upon bursting into the Tarim it thrusts the latter aside, forcing it close up against 
the opposite bank. The length of time during W’^hich it flows is no doubt dependent 
upon the amount of precipitation on the northern border-ranges of Tibet, and con¬ 
sequently varies from year to year. The difference between a year w'ith a heavy 
snowfall and a year w'lih a light snowfall is transmitted with accentuated force to 
the mouth of the Chotan-darja. 

The following would appear to be the chief climatic peculiarities of this parti¬ 
cular region. Every summer tliere come five or six severe burans or sandstorms 
from the north, each accompanied widi darkness, and often lasting for the full space 
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of three da>'S. The tempests which come from the south are far less frequent, and 
much less violent. Such rain as there is^ and it is quite insignihcant, occurs in sum¬ 
mer. The fall of snow is slight and varj'ing: for instance, in 189S there vras no 
snow at all, whereas in the year preceding there was a fairly large quantity. 

At Busuk we obtained the following measurements: breadth, 72.55 iJt.; mean 
depth, 1.554 m.; mean velocity', 0.7547 m.; and volume, 74.13 cub. m. in the second. 
On the last occasion that we measured It, the Jarkent-darja carried a volume of 
14.96 cub. m., or only one-fifth of the volume at Busuk. 

October 31st. Rise, 0.9 cm. in twelve hours. Tlius the river condnues to 
rise, as we were told it would. The transparency at 7 a. m. was 10.9 cm. and at 
I p. m. ii.s cm. At our camp the containing banks vrere i.»a m. high, and the 
high-water level m. above the existing level of the stream. At Busuk the 
containing banks were 2.75 m. highi though the altitude naturally varies with the 
inequalities of die ground, here, however, slight, and the high-water level is of 
course to a certain extent governed by the breadth of the river-bed. 

When, as happened to^xlay, the wind blows strongly (from the east), the 
broad bosom of the river is crumpled into waves, their crests tipped with foam. 
These of course assist to erode the banks; or rather the beat of the waves exer¬ 
cises an abrasive effect, which soon becomes obliterated in the work of erosion that 
is continually going on. The broad, open face of the river lies fully exposed to 
the w ind, for the woods on its banks are too far apart to offer any impedi¬ 
ment to iL 

On the right we passed the masar of Uj-basclii Busnigv-ar, and further on a 
small toghrak grove called Modsciie-toghrak. Generally speaking, the banks are co¬ 
vered witli thick beds of tall reeds, with tamarisk thickets dotting tJiein like islands. 
The sandy belt of Kisil-kum is said to lie i8 km. to the north, and the big sandy 
desert of Takla-makan tivice that distance to the south. At our camp die con¬ 
taining bank was 3.1 m, high, and the high-water level lay 1,96 m. above the exist¬ 
ing level. 

November ist. Rise, as cm. Transparency, at 7 a. m. 12.9 cm. and at i 
p. m. 10.3 cm. The two arms into which the I'arim divides immediately below the 
confluence of the Chotan-darja flowed to- 
gether again a short dbtance below' our 
camp; the western branch carried die larger 
volume. At Koghunluk, or rather Kogimn- 
hikning-toghraghi, there grew, a little way 
back from the right bank, a magnificent 
poplar wood. In this locality (lie current 
was very broad, filling more 'tlian half the 
river-bed, though this was indeed a good 
deal narrower than it had been hitherto. 

At Kaghdan the stream was shallow, and 
expanded into a small lake. At Tolan- 
kemisi, the second place bearing tliis name, 
there w’as also a small ferrj'-boat, which 
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just at the time we passed was engaged in transporting across the river two or 
three shepherds and some sheep, and a baj with a couple of horses. These bajs 
some 10,000 sheep, then grazing on the right bank^ and the ferry-boat, which 
belongs to them, and is constructed of toghrak planks, and worked by a punting 
oar at the stem, »s used to carry the sheep backwards and fonvards, 

just below this point a very large river-bed, known as the Lajltk-darja, is 
shed off to tlie righL So far as is known, it does not rejoin the main stream. 
Tlie small dribble of water which, at the season of high flood, finds its way into 
this deserted branch, is what is called or >water flung away*, 1 think 

it, however, not only possible, but probable, that the Lajlik-darja is identical with 
the Atschik-darja, tlie bed of which 1 crossed in 1896 whilst on my way from the 
Kerija-darja to Scliah-jar. 

After that the right bank is called Tumurluk, and the left bank LJruk-b^ik, 
whence it is 11 km. to the sand-belt of Kisil-kum. On both banks there are 
shepherds. Tlten follow Boghu-baschi on the right, and Kara-toghrak on the left. 
At Kara-toghrakning-kemisi there is another ferry, with a ferry-boat of the same 
type as the last I mentioned, 9 m. long, i.a m. broad in the forepart and 3 m. in 
the stem, and capable of carrying over five liorses at once. Hereabouts the river 
was very narrow, and the current so swift that in two or three places it actually 
broke into rapids. Next on tlie riglit we had the steppe of Ak-jar, with a belt of 
forest, Manan-kotan, standing a little way back from the river. Thence it Is about 
j5 km. to the great sandy desert. The left bank is bordered by a belt of sand, 
,^la-kum, which in all probability is somehow connected with the KkU-kum, 
and between It and the river lies a tract of country covered widi tamarisks, and 
known as Jol-aghsi, »the Mouth of the Road>, indicating that a road here strikes the 
Tarim, Tlie river then describes a long arc of wide radius until it comes to LSsch- 
lik, where it suddenly turns at a right angle. In tills locality there arc alluvial de¬ 
posits of vast extent under the left bank. 

During tlie day the course of die river liad been towards the north-north-easU 
'File banks were clothed with fields of yellowing kamisch. The soil was saliferous, 
and white on the surface. Tamarisks were especially numerous. In the immediate 
vicinity of the river the poplars occurred in small clumps only; tlie continuous forest 
still stood a certain distance back from it, and seldom approached It — in sharp 
contrast to the forests beside the Jarkent-darja, Although tlie season was so far 
advanced, the banks still continued to suffer severely from the erosive energy' of 
the current. This is especially the case where they are of a sandy nature, or 
where the sand-dunes actually reach down to the brink of the stream. In these 
places they are being incessandy undermined, and ive not only saw diem, we also 
heard them, caving in and being carried away wholesale. At times, just whenever 
the failing earth came into contact with the water, the margin of the river actually 
appeared to .smoke, WTiere day formations, or formations of day mingled with 
sand, are predominant, the banks do not crumble, they break doivn in big slices. 

November 2nd. During the night the river dropped 3>43 cm.; the transparency 
was 13.5 cm. at 7 ^ 3nd 7,6 em. at ( p. m., this latter measurement being 
taken in the Jangi-darja, which W'as choked with sedimentary’ matter. At Laschlik 
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ttie eroded banks were s.so m. high, and the higli-water level was a.os m. above 

the actually existing level. The humid parts of the banks were now frozen every 
night and quite hard in the tnoming. Just below L^hlik we turned the sharpest 
angle \ve had yet encountered in the Tarim. Here the river has accumulated vast 
quantities of sedimentary matter, and die only vegetation on its banks are tama¬ 
risks. It is at the north-west comer of this angle that the river is again joined 

by die Kara-kertschin, and immediately below the junction begins the old channel of 

the Atschik-darja. This is anotho" Aischik-darja, and is not to be confounded with 
the betl of the same name on die south side of the Tarim. Although both channels 
ivere now in part thickly smothered in vegetation, they were both distinctly per¬ 
ceptible as wdl-marked depressions running througb the tamarisk-clad lulls, A sjiort 
distance below the mouth of the northern Atschik-darja a deep and w'ell-tnade irriga¬ 
tion canal is cut through the containing bank, and leads to the Atschik-darja, with 
which it then coincides as far as Juldus-bagh, a place situated a day’s journey 
from. Kutschar. There was about 0,5 cub* m* of water in the canal at the time 
we passed it. At Gurkur, the banks were outlined with extraordinary sharpness, 
and continued to be so for the rest of the day, *nie soil w'as growing more 
sandy as we advanced. In the stilh keen 
morning air, when sounds travel a long way 
across tire water, tlie falling masses of sand 
kept up, as it were, an almost unbroken 
roar as tliey toppled in all along the high 
banks. Thus the stream was actively at work; 
hence it Is easj'^ to understand how its bed 
must alter from year to year. In this part of 
its course the river is unusually full of se¬ 
dimentary deposits, more than half of the area 
being allurium. The bank opposite to Gur¬ 
kur, where the river describes a sharp bend, is called Schor-kbl. The velocity 
too was increasing; at Matschit-dung it was m* in the second. In places the 
surface was broken and frothed, pointing to the presence of shaHoM's and traverse 
bars or tjdges on the bottom. A distinctly marked line along the faces of the 
banks showed how much tlie river had dropped during the night. The locality to 
the south-^st of Matschit-dung is called Schambuluk, At Topa-kaschte, on the 
e t, opposite to the poplar grove of Ghas-atti, vre observed the beginning of an 
o abandoned loop, quite dry except for a single pool knoA^m as Karaune-kbl. A 
I e <^ay back from the same bank stands a S&stuHf or >clump of poplarsr, with a 
ouse, called Ak-dung; anci just above another clump of the same kind of tree, 
^ the same left bank, at Bahk-bldi, the river bifurcates In a remarkable way. 

e arm on the left, a kona-darja, or »old r!ver-bed», which re-enters the Tarim a 
^y s journey lower down, used until 1895 or 1896 to carry the main volume of 
® nver; though some little time previous to the last-mentioned year another, 
newer arm had begun to form on the right. Thus gradually widened and deep- 
cne , until in the current deserted the Kona*darja, and poured itself through 
ie new arm. After that the Kona-darja dried up, except for an occasional pool 

y»ttnny in Ctmtral Atia. 
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Still kft in its deepest parts. The forest, hfjwever, and the luxuriant belt of vege¬ 
tation still remain beside the Korta-darja; though the shepherds who gra^e their 
sheep tlierc have no water except what is in the pools in the river-bottom and the 
wells which they likewise dig there. Tlte new channel, the Jangi-darja, runs through 
a bare sandy region, w*itli scanty grass, dwarf tamarisks, and solitary poplars. In 
other words, when compared with the fresh vegetation of the country' we had hitherto 
travelled through, the tract we now entered upon is desolate and like a desert. 
But, since the stream itself pursues a changeable course, the belt of vegetation 
has no alternative but to follow its example. In fact, it almost results as an axiom, 
that the more changeable the river and the oftener it alters its course, the broader 
grows the zone of vegetation which accompanies it. In 1896 I found it, between the 
Atschik-darja and Schah-Jar, fully a three days’ journey wide. WTierever the river 
shifts its course for a longer distance, as it did here, the area of country which 
comes within the radius of its life-giving waters naturally increases, and ere long 
fresh vegetation and fresh woods begin to grow up beside the new stream; while 
the zone of vegetation beside the old channel still remains alive, indeed in some 
places, as here, even shows, after some time, no indication of dying away. Hut 
then there are other factors come into play, such as the groimd water, the nature 
of die soil, the distance betiveen the old river-bed and the new, and so forth. 
Lower down we shall come across other localities in which the forest left beside an 
abandoned arm is in process of dying, and others in which it has completely died. 
The scanty vegetation which we found beside tixis Jangi-darja had not of course 
sprung up subsequent to the formation of the new bod, for this is not more tlian 
three or four years old, but it already existed before tliat event, the roots having 
of course only a relatively sliort distance to go to reach the natural supplies of 
grountl-water. But if the stream remains constant to its new channel, the forest 
will eventually spread, as well as the trees grow in size and vigour. 

The new bed of the Tarim is very much narrower than tlte river above 
the bifurcation. Seldom indeed does tlte breadth anywhere reach too m.; but here 
it contracts in one place to barely ao m. 'Hie eroded banl^ were marked with 
tlte utmost distinctness, some being vertical, others very steeply sloped, and others, 
where the tree-roots and the roots of the hamisch still held, even overhanging. 
Every' now and again, however, these give w'ay, and a big slice of the bank plunges 
bodily into the current, setting an immense litter of kamisch roots afloat on its 
agiuted surface. Indeed, the quantity of drift-wood and broken branches on the 
Jangi-darja Ls especially great, to say nothing of die tree-trunks, and even ka- 
misch stalks, which stick fast in the bottom. In a word, the surface of tlie Jangi- 
darja was covered with rubbish, and its water thick and muddy. And it is ob¬ 
viously die same in every freshly-formed diannel, for everything that happens to 
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be growing: in tlie patli of dve new stream is sooner or later rooted up and swept 
along with die advancing water, which thus becomes thick and turbid. Nor does it 
clear until die river settles with some degree of permanency into its new quarters. 

Not only the appearance of the Jangj-darja, but its whole conformation, go 
to show that it is of recent origin. No doubt the reason why die stream seeks 
a new paUi is that the old channel has become choked with sedimentary matter, 
and its bed being thus raised, it is forci^ to seek a lower level. At any rate, 
the veiocit)' in the neiv bed was greater and the fall more appreciable. But these 
characteristics will tend to disappear in the course of time, when die erosive energy 
of the river lias been sufficiently long in operation. At first the Jangi-darja is 
perfectly straight and tlie actual channel follows die shortest line, so that the stream 
is swifter than a river which is full of windings. 'ITie velocities we nteasured 
were i.es m. and a.i?; m. In the second, the latter being die maicimum; and at the 
season of high flood it is no doubt greater still. In such a deep, narrow channel 
the swift current makes of course greater work with the banks. Even now there are, 
in fact, appreciable deposits of alluvium, though they are nothing like so extensive, 
of course, as those W'bich Ue in the Tarim above die point of bifurcation. The de- 
structive power of the current was especially manifest at die bases of the containing 
banks, which as they become undermined, fall over into the water, very often with 
a deafening splash. In this w'ay the channel grows gradually w'ider, and begins to 
wind; and then, in proportion as the windings become lengtiiened out, the velocity 
tends to diminrih. Thus, notwithstanding that the Tarim is a very ancient river, it 
is possible to study it in some places as though it were a stream of quite recent 
origin; in fact, passing dow'n it as we did, we had opportunities of studying it at 
almost all stages of development. In some localities it is so ancient, and so well 
settled, that it seems a-s if it had flowed in one and the same bed from time im¬ 
memorial; w'hereas in other localities it is extremely capricious and undecided. As 
a rule, the latter character becomes more and more pronounced the further tlie river 
advances from its source. Above Jarkent, owing to the configuration of the 
^ound, it is not possible for it to quit its bed; but downwards from Lajlik, where 
it ^ters die low, flat plains, there is no longer anything to prevent it from de- 
\iating to right or to left as it finds occa.sion. .^nd by the time it has travelled to 
Lop countrjf, tlirough a region which is almost a dead level, its in.stability and 
reai in^ to change have attained their maximum, and die river becomes subject to 
alterations of the greatest magnitude. 

. Kona-darja keeps pretty near to the new channel which has supplanted 

‘ ® beyond it lies the Atschik-darja, and beyond it again, still fartlier 

^’ttends the narrow sandy desert of Kisil-kum, though it comes to an 
en ^ a considerable W'ay short of the Ak-su-Kutschar road. In this part of the country 
It Mas estimated tliat there were 30 shepherds living, and diat they had charge of 

belonging to merchants in Ak-su and Schah-jar. Ten of the 
Kona-darja. These men, unlike tliose higher up the river, 

® the shepherds of the Chotan-darja, who lead solitary Jives in the woods, 
a t etr families with them. Between the beginning of die jangi-darja and Chotan- 
'emisi it was estimated that there were another 30 shepherds. 
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It is here about 40 km, southwards to the great sandy desert, but at half 
that distance lies the Lajltic-darjasi, 'I'his, like the southern Aischik-darja, is reported 
to carry a little water at the height of the summer, though in autumn and winter 
it all disappears, except for a few isolated pools. This information points to die 
two channels being distinct. But wfiilst travelling from the Kerija-darja to Schah-jar 
on my former journey I crossed first a river-bed called the Atschik-darja, and after 
that tlu-ee minor watercourses. The liydrographic relations here are not clear, but 
in all probability there is only one principal arm, namely the Lajlik-darjasi, which 
slieds off the Atschik-darja, and then, subsequently, tlie minor channels which run 
north of it. 

Above the bifurcation of the 'I’arim there is on the left bank a sand^une, 
Kade-dung, with some poplars. After that we had, on the right bank. Koj-bascht, 
Sagislik, and Schaklik, and again on the left Madschim-dung and Bitschanlik, Schaklik 
stands on the boundary* between the provinces of Ak-su and Schah-jar, At first sight, 
it may appear strange that the banks of a river only three or four years old should 
have attained to die dignity of distmetive names. Yet it is in reality not so very 
surprising after all; for some of these regions may have borne names already before 
the river’s advent; besides this, there are various reasons which might dictate to 
die natives die expediency of giving names to these new' tracts at an early date. 
'I'he local nomenclature is determined sometimes by quite trivial occurrences, as 
Balik-oldt, or the T^h Died; sometimes by some outstanding feature of the local it)', 
as Kade-dung, or the Pole Hill, and SSgisUk, or the Clayey Ground; sometimes the 
old familiar names are transferred from the abandoned channel to corresponding 
tracts beside the new stream, 
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In a toghrak wood on the right bank stands the masar of Ala Kunglek Busrugvar. 
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ting across the river. 'ITtere exists not the slightest doubt, that die river does rise 
in the late autumn, though it may be open to question whether the rise is as much 
as a full meter. Probably this is in part caused by the freezing of die quiet reaches 
in the lower parts of the river’s course, thus preventing the flow of the current 

hrom the masar of Ala Kunglek liusnigvar it is accountcxl a journey of five 
days to Schah-jar, Here the summer flood is unusually violent, and overflows the 
lower parts of the banks next the river. It is only very rarely that it rains in this 
region in tlie summer, and die snow-fall is both irregular and insignificant. The 
storms all come from tlie north and north-east, never from the east. Just below 
the masar we olxserved a peculiar lor^ or * fishing apparatusi, in use. ' It resembled 
a bats iring in sliape, that is to say, it consisted of three rods radiating from a 
common centre, and widi a sack-like net attaclied. TTie apparatus is dropped into 
the water, and as soon as the fish are observed to be within the net, its mouth is 
closed by means of the rods, and the whole affair is then hauled in by a rope. 



November 3rd. The rise amounted to r.s cm.; the transparency at 7 a. m. 

S'S cm, and at 1 p. m. 4.3 cm. 'I'he water was like pea-soup, tliick and muddy, 
an heavily charged with sand and silt. At the masar the containing bank was 
4.6» m. high, and the high-water level was marked r.51 m. above the tlien existing 
current fhat is as much as to say, that the channel was more deeply and more 
sharply eroded than in tlie older parts of the river’s course. The river is too 
new to liave deposited sufliclent sedimeniary matter to have raised die bottom, die 
effect of wluch would be to make the banks relatively loiver. The velocity in die 
ower part of die Jangi-darja amounted to 1,53 m, in the second, but at the mouth 
o the Kona-darja it was not more than 0.74 m,, while farther doim in the same 
ranch it was even less. The diminution in die velocity of the lower Jangi-darja, 
^ compared with its upper part, is due to its more sinuous character, its curves 
euig some of them round, some acute-angled. The general direction is nortii- 
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east. From the seconti loop of the day’s journey we came on the left to three 
small w'atcrcourses in narrow, but plainly marked channels, the third being especially 
sharp-cut, with steep faces on both sides, ^^Iese watercourses, which come from 
the Kona-darja. and are known collectively as Kamar-darjasi, traverse a poplac wood. 
In what appeared to be an old abandoned loop of the Kona-darja we obsen-ed a 
desiccated lake called Antian-kbl. 1'his was on the left of the river; and north of 
It w'e found still in use the name of Julghun-kbl or the Tamarisk Lake, attached to 
a diy hollow in what was said to be another loop of the old river. In 1898 a little 
water made its way down the Kona-darja at the dme of the summer flood; but in 
] 899 the bed remained dry^ all summer, tliough the flood at its first appearance did 
indeed make an attempt to follow the old course- But the Kona-darja being now 
to all intents and purposes a ad-dt-sa<^ tlie little w-ater that enters it soon comes 
to a Standstill, and remain stagnant. 

Next we had, on the right bank, Porutschi-kotan; then, on the left. Talpak; 
and finally, on the right again,-Ak-jantak-kum, a belt of sand which accompanies 
the river for some distance. Opposite to it is the lower extremity of the Kona- 
darja, making a broad gap through the woods. Again, we had on the right the 
district of Kartschigha-dschaji, and on the left Kantschik-Sldi, where the river Is split 
into tw'o arms by a reed-grow*n island, with a high bank at its upper extremity 
and low alluvial deposits at its low-er, 'Hie water in the left-hand arm was almost 
stationary. -At Tklphk, a second place bearing this name, we again made our camp 
beside the old Tarim. Here we found nine shephertls and their families, each in 
charge of 300 to 1500 sheep, the united flocks numbering altogether 8000 animals. 
In the tract of Ak-jantak there were S Agh'is, or irsheep-folds*, w ith about 3000 sheep 
in each- The former group were within the administrative district of Schah-jar, the 
latter in that of Tschimen, In this locality the sheep industry stands at a relatively 
high level. Both the wool and the skins are bought by .AndLschan merchants living 
in Ak-su and sold to Russian Turkestan. 

From these localitie.s it Is said to be a three days’ journey south to the 
great sandy desert, where a few pavans^ or »liunters», go to hunt the wild camel. 
The Arka-tlarja is reported to be only one day’s journey in the same direction; 
consetjuently It flows considerably to the north of the desert, and very probably 
is identical with the Lajlih-darja and the Atschik-darja. A little water Is said to 
trickle along the first-named in the latter part of the sumnuar, but it becomes lost 
in the sand before it reaches the Tarim. Tills stream is totally unexplored, except 
that I crossed it at a single point in my former jeumej’. The names given to it 
are significant. The Lajlik-darja means the Muddy River, a name pointing to the 
large quantides of alluvium which it contains. The Atsdiik-darja, the Bitter River, 
is derived either from the saliferous soil it flows through or from the pools which 
stagnate in its bed acquiring a saltish taste. The ;\rka-tiarja, or the Farther River, 
is so called because it lies beyond the Tarim. 

Northwards it is three days* journey to the great Kutschar highway. Between 
it and the river stretches the Kisil-kum zone of sand, 5 to 6 km, wide. 

The shepherds of Talpak had also made the observation, tliat the river rises 
before the ice begins to form. They considered that it had tlien reached its au- 
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tumn minimum, and ivouitl slowly begin to rise. The ice first makes its appear¬ 
ance in the lower i>art of the river, and thence gradually advances upstream, k 
would begin to show in al?out a month; but during the first week it would thaw 
again eveiy day, and thereafter would remain permanent for the winter. As soon 
as it breaks up in the springt it gives rise to a spring-flood, and after this has 
passed, it is pofaible in many places thereabouts to ride across the Tarim. 

November 4th. The rise amounted to 4.S cm. in 12 hours. '^Tlie transparency 
reached 5.6 cm. at 7 a. m. and 5.9 at 1 p- m. The comaining banks were 4.05 m. 
high, aud the Iiigh-water mark was 3.11 m. above the existing level. During the 
first third of the day's journey, through the district knowm as Kumuteluk, the river 
presented its w'onted appearance; but afterft'ards its aspect became totally changed. 
The most casual glance was enough to satisfy one, that it was no old channel we 
were drifting downi the bed was narrow and deep, and the current rapid, while the 
containing banks w'ere steep and high, and totally destitute of poplar forests. Here 
the veloci^' w'as as much as 1.45 m, in the second. Kamisch steppe prevailed all 
day, interrupted at intervals by tamarisks growing on small sand-dunes, a sort 
of transition stage to the characteristic cone on which the tamarisk is usually w'ont 
to rear itself. The only poplars we saw, tw'o or three in number, stood very wide 
apart, and were either stunted in growth or completely withered. After flowing for 
some distance perfectly straight, the river described three verj' similar curves, and 
die re upon several others of a more irregular cliaractcr- In other words, the river 
was here something intermediate between a kona-d^tyja and a jangi-darjai it was 
neither old, nor yet perfectly new. In fact, an older bed, called Kok-tschal-darjasi, 
which w-as deserted in 1891, breaks aw^ay from the left idde of the Tarim imme¬ 
diately below Kumutduk; but it rejoins the main stream a day's journey lower down, 
rite tract betw'een the two river-beds, designated Kok-tschal-arali, is overgrown with 
kamisch. Hence the present stream, to the south, is (lowing through a new chan¬ 
nel, beside which the woods have not yet been able to establish a footing. The 
only poplar wood we saw all day long was sittiated at the upper end of the K6k- 
tschal arm; but similar woods accompany the older bed throughout. During the last 
two summers no vs,'ater had found its w'ay into the Kbk-tschal, though it had always 
previously done so; and except for a few isolated pools, it rvas quite dr)". 

Now it is a characteristic fact, tivat these old abandoned portions of the Tarim 
are almost invariably found to the north of the existing river; or in otJier words, the 
river tends persistently to shift its course to tlie right. The Arka-darja or Atschik- 
darja appears to be an outstanding exception to this rule; but then it is to be re~ 
mem her ed, that we do not yet know whether this is an old river, or iivhedter it is 
not possibly the first attempt at tlie formation of a new channel. Tlie latter as¬ 
sumption is however unlikely, because the entire country intermediate between the 
Atschik-darja and the l arim abounds in ancient forest. However that may be, the 
Tarim does undoubtedly manifest a decided tendency to flit to the right, a tendency 
which we shall find illustrated in a most convincing and irrefragable manner, when 
we get to the lower course of the river. If however the Atschik-darja really is a 
newly-formed arm, we may expect to find the entire river traversing it at no very 
distant date. 
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The right bank is known first as Teschme-kcitak, and then as Intschka. 
The country which lies between these places and Tschimen was reported to be in¬ 
habited by 50 to 40 shepherds and their families. In fact, the region around Schah- 
jar and Tschimen is the most famous centre for the sheep industry throughout the 
whole of the I'anm basin, and without it the bazar of Schah-jar would be per¬ 
fectly empty. It is 36 km. from Intschka to the great desert, which is skirted im¬ 
mediately on the north by the Atschlk-darja. Here tigers are occasionally seen. 
In this part the ice was ejtpected to begin in about thirty days; and the river ts 
said to freeze at Tschimen five days earlier than at Chotan-kemisi, and tivo days 
earlier than at Intschka. The rate at which the ice-formation advances up-stream 
is stated to equal the rate at which the current flows down-stream, an asserSon 
which certainly does not always hold good. The ice lies, it is said, V3 m. higher 
than the then existing level of the stream, and remains- three months. 

At Intschka the breadth t\as jo m., the mean depth 1.17s m., the mean vdo— ‘ 
city 0.8911 m., and the volume ;3,sj cub. m., in the second, or very little less than 
on 30th October. 
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CHAPTER Vir. 


FROM INTSCHKS TO KORAL-DUNO. 

November 5th. A rise of cm. Transparency 5.7 cm. at 7 a. m. and 4.6 
cm. at 1 p. m. The banks were 5.13 cm. high, and the high-water line stood at 
2-11 m. above the existing level. At first the river flowed pretty straight towards 
the north-east, the only bends being at Egri-toghrak and Mal-pischti. It still continued 
to exhibit the same indications of being a relatively newly-fbrmed channel that is 
to say, it is narrow, rapid, and full of driftwood sticking up from the bottom, 
vvhile on the hanks are many tamarisk cones, partly undermined by the stream. 
Tlie country is monotonous nnd desolate, yellow kamisch steppe being predominant, 
with tamarisks on their little mounds dotted about it like brown islands. The poplars 
are still few and scattered, though at the Junction of die Kbk-tschal-darja w'ith tlie 
Tarim they flourish vigorously, as also all alongside die former stream. Below the 
Junction die river resumes its usual appearance, and becomes both broader and slower. 
Tile woods were by this practically divested of all their foliage. After a good blow 
the river is often in great part covered with drifting leaves, especially in the eddiits 
and backwaters, where they accumulate. Diuring die day we passed several sheep- 
folds, g, at H^emet-tokaJ and Podiing on the right bank, and again opposite 
to Opur. where there was a family in cliarge of 500 sheep. Here the river has 
yet another name, to wit Kobsak-darjasi, from the district of Kobsak on the left 
bank, .^t Bostan there were two sliepherds’ families. Of course it was only by 
pure chance that w'e saw any shepherds or flocks at all, for they generally keep of 
course to the woods and steppes, and only approach the actual margin of the river 
when they re<juirc to water their sheep, or when their folds happen to be situated 
on jte banks. 1 lence it was impossible to form any estimate of the numbers of the 
shepherds on the basis of our own observations, licsides, diese forest-dwellers 
in many parts so extremely shy Uiat they fled incontinently the moment tliey 
caught sight of our feny-boat. 

November 6th. The drop was 1.7 cm.; the transparency 5.6 cm. at 7 a. m. and 
4-» cm. at 1 p. m. The banks were a-36 m. high, and the high-water level ran 1.9s m, 
^bove die existing level. At die first bend we found the shepherd homestead of 
Bostan. At DSstar a high-water branch breaks away from the river on the left, diough 
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TJIE TARIM river. 


it vtJj' soon returns to it. A dmtiar arm, which breaks through the opposite bank 
at Tschalak, is considerably longer, and farther to the soutlt-east lies the tract of 
K.ongaTtschak*bel, and the woods in which 1 found shepherds after my journey up the 
bed of tlie Kerija-darja in 1S96. At I schegu-jejnek there is an abandoned loop, 
three years old, and now dry; it lies north of the htgh-water arm recently mentioned. 
In the middle of it is an island, with a hut on it It was surprising to find a human 
dwelling in such a situation, as there exists no visible means of communicating with 
the adjacent Urra firma. I suppose the island w'as cut off from the bank by some 
caprice of the river. The strip of land between the main river and its riglit-hand 
branch is called Kum-aral, or Sand Island, pointing to the presence of sand-dunes. 
The latter channel re-enters the Tarim opposite an island, and just below a left- 
hand loop, the river there being fairly broad. Next came the locality of Dung- 
kotan, where the river becomes in an especial manner complicated: it forms a 
com])lcte figure 8, with a large i.s1and in the centre of the bigger loop, while the 
smaller loop is occupied by alluvial deposits. On the island there are some 

unusually big sand-dunes bearing tama- 
and themselves visible for a great 
distance botli up and down the river. A 
small artery leads off from the lower 
towards the right, and at full flood 
eniered by a minimum of water, vvhicli 
however speedily returns to the motlier 
stream I when we passed, it contained 
only a tiny pool. Our camp at Kara- 
daschi was stated to be not very far from 
the channel in whicli we first discovered 
water after descending the Kerija-darja 
in t S96, though the said channel was now 
tb}"* I'he banks of the Tarim are here 
composed of sand-dunes, with poplars growing on them, but undermined to such an 
extent by the river that they form overhanging eaves and broken vaults, undiin which 
the roots of the poplars hang exposed. Tliese are often as taut as ropes, proving 
that they too are anchored to the bottom of the river. 'I'lie banks were in this 
.place 3.4s m. high, and the high-water mark of the preceding summer stood at a.36 
m. in another two years these poplars will of course be completely undermined 
and swept away as drift-wood. Thus the river, by its transporting power, senses 
3 S an extremely successful agent for the dissemination of the forest Not only does 
the water carry- the seeds of vegetation to other tracts, but under favourable con- 
tions young popl^ and bushes, which get rooted up, arc enabled to obtain root- 
hoU agam k,»-er .town m die spot, where they happen to come to a standstil] or 
are flung a^re. As the. clay wore on. the poplar woods once more showed signs 

TKatr. - 

cm '■* >•' tl-e transparency was , . 

cm. at 7 a, m. and 4., cm. at . p. m. From Kara-daschi the river flows almost in 



Fig, 91^ THE DOUBLE LOOP OF DUMc-KOTANa 
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a straight [ine to tlie north-east^ through the dense and magnificent forest of Hamdan- 
surasi. The local nomenclature in this part often applies to botlt banks alike. On 
tlie left we passed an island with poplars, with a pool of water on the other side 
of it, lying in a channel which only carries water at high Hood. On the same side 
of the river are Kasch-kotan and Kasak-jajlaki, Kasak being a village a little 
north of the river. The shcphercLs of this place owned two canoes. These craft 
DOW began to approximate more to the Lop type, that is to say, they were long 
and slender, and easily managed. Bow and stem are, however, of a different shape; 
the former liaving a projecting nose, with a hole through it for a rope, while die 
lattirr is provided with a sort of platform to sit upon. The paddies resemble 
shovels, while the t,op paddles are flat and light. As a ndc, the Lop-men^s canoes 
are of a more finished make, as well as more skilfully adapted for the purposes for 
which they are used, the result of the experience of many generations. For those 
people however, tlie canoe b indispensable to exbtence; without it they could not fish; 
whereas it is nothing 
like so essential to the 
shepherds higher up, who 
only use it occasionally 
as a means of getting 
from one side of the river to the other, 
as I have said, to be more numerous, 
observed one, and at Peres, an important crossing-place, 
there w'ere several. 





Canoes riow began. 
At Tschong-aral we 




At Tschong-aral, on the right, the river is joined by 
tile old bed of the Atschik-darja, its mouth choked widi mud 
and overgrown wHth vegetation. Down to thb point the 
forests had been abundant; but they now' receded from the 
river, until we were only able to distinguish them in the 

distance as detached clumps or long dark lines. At the same 

tune the country again became open. We perceived, scat¬ 
tered over the now yellowing kamisch steppe the shepherds^ 
huts (sa/ma) and clay houses {iam-uj) standing at long 
distances apart. Here there b an old bank or terrace, at a very' respectable 

distance back from the stream, its foot being reached by the w'ater only at high 

flootl. 'I'he exposed sedimentary deposits were frequenUy full of vertical cracks, 
the result of dry'ing, possibly also of frost during the night- Where tlieir sides 
had cnimbled away, we were able to see the layers of varying thickness and con¬ 
sistency in which these sedimentary accumulations had been laid down. In the 
district of Gadschir our river was joined from the left by an arm of the Schah-jar- 
tUrj'a (Mus-art-datjaJ, called Jilgba, the bed of which was filled W'ith completely sta¬ 
tionary w'ater. Thb w'as blue and limpid, and the dividing line between it and the 
Tarim was most dbtinctly marked: the latter clouded the clear water of the Jilgha 
in Hocculent w’edgcs. In fact, the aqueous mass in the mouth of the latter acted 
^ continuation of the bank, against w'hich the flood of the Tarim brushed in 
passing. The difference in their transparencies was very striking: whereas in the 
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Tarim it was only 4 om„ in the Jitgha it was 7 S cm. Tlie velocity’ of the former 
was liere 0.864 in tlie second. The breadth of rite latter, just where it struck 

the Tarim, was 29 m.. and its deptJi 3.^ m. The name Jilgha, or Valley, indieate.s 

iJiat the bed of the watercourse is dee)>ly trenched tlirough the kamisch steppe. 

Its margins W’ere I'/s 01. in vertical face, and w'erc covered ivith 
reeds to the very etlge, so tliat tlie channel resembled an artific¬ 
ially made canal. In the summer I was told tliat it carries a 
large volume of water, aad the tev’el was easily perceptible i m. 
above the existing level. It contained no allmiiun above the 
water-level, but w'as of uniform width, and perfectly straight for 

Fig. 93. MOUTH OF VUE ^ 

J1L<;}J,^ IS THE TAUm- ar)'. It IS said to freeze from 10 to 15 days sooner dian the 

stream. This arm. the Jilgha, breaks off from the Schah- 

jar-darja at Kum-arik. a day’s journey from the Tarim. Two places, Kajlur on the 
left, and K&k-bumn on the right, situated about 18 km. up its banks, are supplied 
by it witli irngation water. Due north-west of its mouth stands the masar of Sultan 
Muhamed Attam llusnigvar, with its amongst sand-dunes bearing tamarisks. 

At Peres, immediately below the mouth of the Jilgha, the Tarim is crossed by 
the highway from Kara-tlasch and Kongartschak-bel to Tschimen, Schah-jar. and 
KuLschar, <— a route whicli I traversed in 1896. 

Carey and Dalgleish travelled dow n die Tarim from the mouth of die Qiotan- 
darja in 1885. I myself journeyed down the river from Schah-jar to Ormang 
in 1896. It wa.s, further, crossed by Prschevalskij at die confluence of the Chotan- 
darja in 1885. And in 1889 PjevtsofT advanced up die lower Kascligar-darja and 
Jarkent-darja as far as jarkent. Still these are not sudicient to gK’e a correct 
idea of die river and of its characteristic features, for the routes that were followed 
led through die woods, and only touched the river's windings at inten-als. As a 
rule, you do not see much of the river from those forest-tracks, it is obscured by 
the troths. And as I now mapped it from tlie ferry-boat between Peres and Ormang 
it was perfeedy plain to me, that die only way to obtain a true conception of ite 
course IS to travel by water, otherwise one runs the risk of mistaking a mere 
side-arm for the main diannd. 

Mi-asurins die mtr at Pores on 9th November, we found the breaddi to be 
52.» iru: the mean depth to be m.: the mean velocitj', o.,jsi> m.i and the vo¬ 
lume. bJ.ji cub.m, in the second, showing a dccidwi drop since the Jast measure¬ 
ment Benween 5jt m. on flh Nov. and S a. m. on tolh Nov. the level dropped 

was 5., and e.j em. respeedvdv, 
on 9di Nov. 5., and 5., cm., and on the loth Nov. e.j and 3.5 em. af the Jo 
usual times of measurement. 

Baba t'-lT rf n‘t informadon about dte two large marshes 

, 1 1 '”^ consequently I L 

, ® “ 1 *®” ^*'om as myths, as having no actual existence. Of Baba-kbl 

kambeh aud mmarisks. and L 
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salt. 1 dare say, tliai the streams which in this part of East Turkestan come down 
out of tire Tien-sclian form temporarj' isolated marshes, which become filled witJi 
water after copious rains, but are at other times dry. Still they are by no means 
so extensive as tliey are represented on our maps. 



94 - S'i* 2'ii *'M *i*j iiis ijj o.^j 0.14 ss depth. 

96 85 91 91 90 79 96 79 o o I 
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Bre.i<hh 39., m, PcTes, Novemlw, 9. Scale 1:500. 

Below Peres the country still maintains its open diaracter, the river is con- 
fined to a sing^le distinct channel, and containing banks are almost entirely absent, 
or where present diey do not exceed one meter in height. The current was swift, 
but the rivef'bed in general sliallow, so tliat a relatively small rise quickly makes 
itself apparent. When 1 crossed the river on the ice at Peres (or Teres) in the 
w'inter of 1896, it liad a breadtJi of 156 m,, w’hereas now at precisely the same 
spot it was only 5^,4 m* wide. Now it would of course be misleading to compare 
one year with another witliout taking other circumstances into consideration; for 
one thing, the precipitation is not the same every year. But the immense difference 
in the data quoted proves tliat the river actually does rise just before it begins to 
freeze, as the natives had all along asserted. 



Fig. 95. CROSSING THE RIVER 4 T TSClllHEK. 


The banks still continued to be covered witli kamisch and tamarisks, with an 
occasional poplar growing amongst them; and were dotted with numerous shepherds' 
huts and sheepfolds. But we only observed canoes at tliree places. I'he great 
forest <tt'as now a long way from tlie river, and only touched it at wide intervals 
With, as it were, an occasional projecting finger or promontory. The country on 
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the right w'Rs called Taraschah. On the left we had an isolated belt of barren 
sand, traversed by an old watercourse, which dried up long ago, and now 
joins the Tarim some distance lower down. The name given to it is Kumk- 
darja, or the Drj' River, a designation which is often employed for similar disused 
watercourses. Next we came, on the left, to Talluk-bulung, with two or three 
hvits; then on the right, in a poplar grove, surrounded by sand-dunes bearing ve¬ 
getation, to the masar of Sultan Kokmet Attam Busrugvar, round which the river 
describes a half-circle, in that, after flowing due east, it suddenly turns at right 
angles to the south. On the same side of the river is tlie Jeschil-kbl, in a water* 
course which only contains w^ater at die season of high Bood. Behind the opposite 
bank, which is overgrown w'itli forest and kantisch, lies an unusually large and 
elongated lake, filled w'ith gloriously translucent water, It sleeps in an arm which was 
then cut off from the I'arim, its mouth being completely dry, though it becomes 
filled at high flood. Immediately above this there is, also on the same side of tlie 
river, another watercourse, which, taking a short cut, rejoins the Tarim at Dastar 
near some huts and poplars. Below Bostan-toghrak there Is another similar ‘short 
cut>, with a miniature cascade in Us low-er part. The big south-west bend which 
the river makes here appears as if it were likely soon to be abandoned. Tlie banks 
ivere again most distinctly scarped, and consisted mostlj’ of sand and tamarisk mounds, 
more or less undermined. At .Arik-aghsi we passed on the left yet anotlier old wa¬ 
tercourse, 

November 11 ih. fhe drop in 1 2 hours ~ i .3 cm. The transparency was 
4,s cm, at 7 4'® t p- ni. The banks ivere 3.05 m. high; the 

high-water level 1.77 m. In this part the river is known as the Ogen or the 
Terem, but is not called the Jarkent-darja. With the Intschk^-darja It stands in 
a sort of reciprocal relation, in tliat, when the Ogen is higher, a portion of its water 
Bows over into the intsebka, and when the latter b higher, a portion of iLs 
water seeks the Ogen, One channel, situated at Kbk-techol, serves both rivers. 
The course of the IntschkU, however, and the nature of its connection with tlie 
Schah-jar-darja have not yet been investigated. It is probable that the hydrography 
of the region is more intricate than our maps imply, and tliat one, if not more, of 
the streams from the Tien-schan find their way into the Tarim, 

Tlie txanks of the river used now’ to freeze every night, though they invari¬ 
ably thawed again during the day. Thk caused them to crack, very- materially 
assisting the erosive action of the river, as we could hear from the inces-sant land¬ 
slips wliich kept occurring all through the warmer houm of the day. Indeed at noon 
we now began to see thin cakes of ice still remaining on the stagnant pools and 
detached sheets of water. Muts were very numerous, though it was only in two 
places that we found shepherds still living in them. We observed canoes at five 
places; they were now precisely of the same shape as the Lop canoes, though the 
paddles were still concave like shovels. 

Dunng the first half of the day*s journey the river showed great fickleness, 
there being several abandoned loops on both sides, generally only one or two years 
and mosUy quite short. Most of them, loo. contained water, in every- case frozen. 
The river is broad and shallow, and in several places overflows its banks at high 
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flood. Tliese partake of the steppe character, with broken forest behind. The 
first abandoned loops that we passed on the left hand had been filled the year be¬ 
fore by die high flood of summer. A big^ hut amongst the poplar woods on tlie 
same side was called Arik-aghsi-tallikning'satniasl. On the same side, again, w'e 
noted Lanka, and on the right Aschak-tumschughr. As soon as we passed Qala-kojdt, 
the river became contracted into a more setded channel, the banks were again 
distinctly scarped, and big forests accompanied them on each side. The river¬ 
bed was narrower, and the alluvial deposits less extensive. The successive names 
by which the forest is distinguished are Schamal-kirtschin, Tijjang, and Tschingelik, 
with two or three clay houses. At Tugha-baschi three shepherds' families were living 
in clay huts, and each had charge of 300 sheep, belonging to merchants of Schah- 
jar, as indeed did all the sheep-breeding colonics along this part of the river. 
Between the localitj' last named and jimbel-toglirak on the Schah-jar-darja, and 3 
or 4 km. north of Tugha-basclii, stands the masar of Sultan Hhkim Attam Busrugvar. 
Tlie great desert was said to begin two days' journey to the south of the river. 
In the same quarter the natives report there are three distinct watercourses; 

the one farthest to the south, close to the margin of tlie desert, being the Atschik- 
darja: then, a day's journey from the Tarim, the J\rka-darja; and, finally, quite 
close to the same stream, a Kuruk-darja. With regard to the two first named, 
they iiave been dry since 1882, except that a little water reached them in 1S97, 

and is stated to be still remainii^ in a few pools; it is however salt and not 

fit to drink. All three are said to have tlieir courses almost entirely through 
the sand; although nortli of the Atschik^darja there occur stretches of forest. The 
existence of all these watercourses, new and oM, suggests tliat die Tarim system 
is here like a deltaic river, and quite as subject to change. 

November latli. In 13 hours a drop of 0.7 cm. Transparency, 4.+ cm. at 
7 a. m. and 5.0 cm, at i p. m. The height of the banks was j.s? in.; and the high- 
water line, 2,65 m. Here the river is extremely sinuous, narrow, and deep, so 
diat our 6 m. punting-poles often failed to reach the bottom. Tlie river-bed is 
old. The banks are high and sharply cut through the clay soil, and frequently 

coated with a tliln layer of sale. 'I'he predominant vegetation is poplar forest, 
occasionally diversified with kamisch steppe; tamarisks are rarer. On the right 

bank we had Kum-kotan and Jughan-ballk, with old and stagnant lagoons on both sides 

of the river. Then came japma-notsdia, Paman, Kcmi-tschapti, Schor-tegisch, Sor-sure, 
^d At'baschi, the only place during the day where we found shepherds dwelling. 

1 he latter part of the day the river was prettj' straight, and consequently the current 
travelled faster; in fact, it may he taken as a general rule, that die more sinuous 
the river die slower the cunrent, since the more the river winds the greater is the 
proportion of its total energy which is lost through friction against the winding banks, 

Noi'ember 13th. Drop, + o; transparency, 3.4 cm. at 7 a. m,, and 5,9 cm, 
at 1 p. m. The banks were 2^4 ni. high; and the high-water level i.si m* above 

the existing level. Tlie windings were not particular^' difficult at die start, but got 

worse as we went on; and the rate of flow was fairly sluggish, though even 
tlien the current moved faster than it had done during the preceding stage. Kamisch 
steppe immediately adjacent to the river, and thick poplar woods a litde way back 
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from tt on both sides; though bemeen IntschkS. and Kok-tschol it is only young 
forest At Simlik, a short distance from the right bank, the people of Ak-arik near 
Schah-jar, to tlie number of about a hundred families, have made a summer colony 
for growing wheat; but the winter they spend at home In Ak-arik. Tlie next district 
on the left is called Jigde-tschakil, and the next on the right Boba-jarsuk, with a 
small detadied lake. Tlicn comes, on the same side, Mantscha, and, on the left, Job 
bars-baschi, where we again came into contact with my route of 1896. In a sharp 
bend to die north the Tarim picks up tlie moutli of the hitsclika-darja, though It 
has not a drop of water. Its bed, some 25 m. wide, terminates in two channels, 
or rather a single bifurcated channel, and its bottom, which was still moist, lies 
fully t m. above the level of the Tarim. Hence, if at this season 
there had been any water in the former, it would have poured 
into the mother stream down a cascade. In summer, however, 
when the high w'atcr raises the level of the Tarim, the latter 
sends its water up the Intschka-darja. Finally, we had, on the 
left, Ki)k-tschol, and, on the right, Lanka. We now observed 
Fig. 96. FRINGE or ICE. thosc parts of the rivei^bank which look towards the north, 

and coasequently are in the shade, the beginning of a fringe of ice, t to 2 dm. 
broad, 12 mm. thick, and t cm. above the surface of die water; indicating tliat it 
had been formed one or iw-o day's before, when die level ivas somewhat higher, 
and it was being constantly strengthened an<l increased by the miniature srvell set 
up on the river by die wind. Tlie ice was intermingled with .sand and silt, and 
formed a prolongation of the slope of the bank. At the extremities of die Ittde 
detached bays die ice was as yet only two or three mm. thick, and was continually 
being broken by the movement of the waves. 

November 14th, A rise of 0-5 cm. Transparency, 3.* cm. at 7 a. m. and 
3.1 at i p. m. The hanks w'ere 3*® f*'* high; and the high-water level 2.14 m. above 
die existing level. The river continued pretty winding; the woods were precisely 
like those of die day before, except dial towards the end of the day tamarisks 
predominated. In the morning there was ice even on the river in the (jviiet space 
between our two fcny-boats; and we also met with the first patch of drift-ice, diough 

in all probability' it was damply a fragment cut 
out of some c[uiet embouchure. The banks 
were frozen so hard diat die oars striking 
against them produced a scraping sound, in- 
tleed they almost rang like metal- The frost 
had seized diem in the precise positions chat 
they occupied the day before, so that pieces which we had observed as being just 
on the point of falling now stood stiff and firm. But though thus hard above, the 
foundations were still soft and insecure, and were being condnually' washed away 
by the river. Tlie alluvial deposits were only frozen on die surface, widi the 
result that their outer edges, undermined by die current and softened by the 
j^eater wamth of the day, gradually bent over, giving rise to hollow arches and 

domes, which later on in the day’s journey broke off and dropped into the 
stream. * 
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Here ng&in there arc three old river-beds to the south of tlic 'larintt 1 

altltough rile reports concerning^ them are as usual uncertain and contra- i 

dictorj’; but they are said to lie t, 2, and 2*2 days' journey res|jectively away 
from the river, and to be in every case almost embedded in sand. All tliree, 
too, are tlr>'; the middle one is called the Arka-darja, the other tn’o bear the 
same name, AtschiJc-daija. On the left bank of the Tarim, or Ugennlaija, stands 
the masar of Hadschi Kam, which 1 have mentioned in my previous journey; and 
on the right Kalta-bel. In a dense poplar wood at the head of a nortl^going 
loop there is a satma; and we noticed one canoe. The region is Inliabited by 
shepherds, wlio, however, are so shy it was impossible to get speech of them. The 
next tract on the right is Atscbal. On the left, a little back from the river, stands 
rile masar of Sultan No Ara^’at^am Busnigvar, with a maisc/ifi, or »mosque*. Other 
names given to riie right bank are Oketseb-kotan and Atschal. At Tupe-teschdi, 
whidi will l>e familiar to readers of my former journey, the river was 4i,ro rn. broad, 
and had a mean depth of 2.21* ni., a mean velocity of 0,756s ni., and a volume of 

6S.99 cub.m. in the second, or an increase of close upon 6.0 ciib.m. since the 9th | 

November. Here too, there were shepherds. Ily this both die wild-geese and the ■ ' 

wild-iliick had entirely disappeared; the last wild-geese we obsen^cd winging their I 

way westward passed overhead on the tarii November. 1 
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November t5th. Drop of i cm. Transparency 5.9 cm, at 7 a. m, and ‘ j 

again at r p. m. The banks were 3,ji> m, high, and the high-water level 2.60 m. 

abo^e the actual surface. Just below our camp there was on the left a canal, the \ 

bottom of wliicb was a good 2 m, above the actual level of the Tarim, so diat the • 

water coukl not possibly reach it except at the sca.son of high Hood. Beside it stands ^ 

n conical arrangetnent of poles, marking the spot where tlie bountlary between t!ie 
provinces of Schah-Jar and KuLschar strikes the river. To the east of that point the 

rights of pasturage lielong exclusively to the shepherds of Kuischar. The corres- j 

ponding boundarj' mark on the right bank is fixed somew'hat lower doivn the 
nver. At Kitlalik we found an unusually large and well equipped station, with several 
io/atts, or >shccp-folds*, but the inhaliitants all took to flight upon our approach. 

The next names that occur on the right bank are .Atschal and Kdk-kel; at the 

latter there are two small lakes remaining in an old l>ed of the river. .Along the 1 

south side of tliis disused watercourse are poplar woods; although in this part of ' 

rile rivers course the predominant vegetation consists of steppe and tamarisks, the 
letter frequently standing on their characteristic mounds or on sand-dune^ At the 
soutii-east angle of the last bend to the south the river gives oflT a rariier important 

ymmy Alia. 14 ! 
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arm, which has cut its way clet:ply into the ground, and carried even then a pretty 
Evely current, lliis, which is evidently the commencement of a new arm, rejoins 
the Tarim bdotv Kade-dung. In die summer it is reported to I>e quite a poiver- 
ful stream, and to How at all rimes more swiftly than the modier river. Its volume 
at die time we ]>assed it was probably equal to one-fifth of the full volume of the 
'I'arim, and its current w-as then more rapid than die current of the latter, — anotlicr 
circumstance pointing to its being the commencement of a new cliannel At Kudsche- 
katdi, beside die last loop which the river makes towards the north, the current is 
turned sharpl)' back, through a very' acute angle, by a belt of tamarisk-grown saiul- 
dunes wliicb lie right across its coarse. Tliese dunes are built up on horizontal 
clay soil in layers of varying thickness and consistency, and are in places inter¬ 
mingled w'idi sail. Their lower parts have been washed away by the stream, and in 
consequence of their being still held togeUier by the ramifying roots of the tamaridts, 
they plunge steeply down into the water. Aldiough none of than exceed 4 m. 
in height, still, owing to the uniform flatness of the country', their summits com¬ 
mand an extensive and uninterrupted view in every' direction. South and south-east 

lie two small lakes, fed probably by the branch 
which is ^ven olT at Kok-kol. Otherwise in every 
direction the one universal feature is the unending 
yellow steppe, interrupted at intervals by small 
clumps of poplars or belts of tamarisks. 'ITie 
forest is both sporadic and thin; nowhere do die 
trees form continuous woods. Hut although we 
“v- jT rr pa^ised several huLs and a canoe, the country* was 
entirely uninhabited. At Katle-dung there are 

^ UJ-OK iiojuzosrAL ctAV. isolatcd sand-dunes, reaching an 

altitude of 8 m. and set about by a dozen pop¬ 
lars. The ice in the quiet comers and reaches of die river was now strong enough 
to bear our dogs. I am speaking only of the detached sheets of wa^er; there the 
ice had now definitely formed for the winter, and no longer diawed during the day, 
November l6th. The drop was ± o cm.: the transparency 5.0 cm. at 7 a. m. 
and 5.S cm. at 1 p. m, Tiie height of the banks was 2.81 m.; the high-water level, 
2.»i cm. ITie names on the left bank are successively Ghas-asti, Jigde-teglsch, 
aiifl Sarik-buja, die last-nametl with a satma and two canoes. In its vicinitj' 1 en- 
cami>ed in 189ft. On the right bank lies the dlsirict of Siksan-koiak; and just 
lielow it K 5 k-ki)l-atschal. where the Tarim again gives off the Kfik-kolning-akini. 
A little below that, again, another small branch breaks away from the river and be¬ 
comes lost in the forest; it only carries water at high flood. During the day the 
river was winding and sluggish, and ft was seldom that our punting-poles, although 
6 m. long, were long enough to reach the bottom. Every now and again the riv^r 
contracted for short stretches into a sharply-defined channel, destitute of alluvial depo- 
fcits Steppe and tamarisks were still predominant, the poplars occuring in small clumps 
only. Although huts were not at all uncommon, ive onlv met with shepherds at 
one place. Our camp, pitcheil over against the district of Daghi, was- said to be 
only two or three kilometers tlisiant from an old river-bed known as die Kona Dgen- 
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darja. This artery starts at Jigde-tegisch, ajid a baj of SaHlc-buja, about 45 years 
of age, remembers, wheo a boy of ten, quite well seeing the great river flowing 
along this old bed through the midst of tlic big poplar woods, w hich still inclose it. 
But about thirty' years ago a side branch, like that at Kbk-kdl, burst tlirough the 
right bank, and into it the main stream has gradually made its w'ay. In the old 
bed, which contains the lake of Tschark-asti-k 5 l, there was still a little water as 
late as 1896 when 1 travelled beside it, under the impression that it was tlie prin¬ 
cipal stream, and in 1895 it had had quite a respectable current flowing through it. 
Now, how'ever, its upper part is filled with clay and silt, anti is dry' for the greater 
part of the j'car, though its lower extremity generally contains a little stagnant water. 
'Hius here, again, we Iiave an instance of die river’s tendency to shift to the right. 

From this locality to the great sandy desert it is stated to be half a day's 
journey' on horseback, but to die Atschik-darja (Arka-darjar) a day's ride, so that this 
mysterious watercourse must actually run through die desert. The natives expected 
the river to become permanently frozen in about 25 day's, or, say, about the ladi 
December, and they calculated that its surface would stand some 60 to 70 cm. higher 
than it did dien. After strong ice has formed all along the margins of the screanit 
there is generally for some days a narrow strip of open water in the middle, where 
a slow current flows. Tlie melting of the ice in spring, after an inter\'al of 
2* * months, alw'ays gives rise to a freshet flood of great volume and power. Seeing 
that we were given the same explanations all the wav dow'n the river, it can no 
longer be doubted that this spring flood must be one of imjiosing magnitude, and 
dial, owing to the increments it receives on die way, it must increase in volume as 
it advances dow'n the river. Still, the rise cannot very' well be exceptionally notice¬ 
able, as indeed we shall see lower dosvn, because of die large quantity of water 
that is drained oflF all along tlie river to fill the numerous marginal lagoons which 
accompany it, 'fhus the considerable spring flood of die Kara-koschun is plainly 
derived from those tracts of die lower 't'arim that lie nearest to it. 

The baj of Sarik-buja mentioned above owned 2,000 sheep, and he told me, 
that there were 150 to 200 shepherds, with their families, betiveen Sarik-buja and 
Dung-satnia. Hence in this quarter, too, the sheep-breeiling industry is in a flou¬ 
rishing condition. Most of these shepherds are said to keep to the immediate 
vicinity of the river in winter only; this explains why' we found so many' huts 
tinoccupied. During the rest of the year they range beside the Intschka-darja, the 
T^hark-asti-kbl, and Dumbol, or even penetrate the southern transverse valley's of the 
fien-schan. 

Tigers are quite common in this part, and we frequently saw dieir tracks 
beskle the paths. ITiey arc caught by means of a spring-trap {kapghan^ iosap), 
placed over a hole about ‘ 2 m. deep, and hidden under branches and leaves. 'ITie 
illustration on the ne.xt page sliows how this ingenious instrument is set. 'Die two row's of 
sharp, interlocking teeth are brought smartly together by means of two strong springs. 
When the trap is set, the tw'O wings, with the teeth, are held flat down on the ring 
which constitutes iLs framework, and there are kept in position by means of a 
cord, drawn diametrically across the ring, and held by a couple of pin.s fixed rounil 
the framework and one wing in siicH a way that, when the tiger treads upon the 
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trap, the cortl is automatically set free from the pins, and the trap tgo 
Different sixes of these iosaU are in use throughout East Turkestan; the smaJiest 
being employ«l for catching hares, the next larger size for foxes and wild cats, the 
largest, which are very heavy, for tigers. Thk beast is Eometimes left a week in 
the trap before it is shot* 

November ijtli, A drop of ±o. Transparency, 3.6 cm. at 7 a, m., and 6.9 
cm. at 1 p. m. 'Hie height of the banks, 2.*i m.i high-^vater level, a.ji m. The 
river serpentined, though not so badly as at its w'om; but it was a great deal 
narrower than it had been before* The poplars were rather more plentiful, and in 
places even formed forest; all the same, die prevalent vegetation was steppe plants 
and tamarisks* fhe h)'drography of the region is extremely complicated. My guide, 
a hunter, a man who knew what he was about, and whose calling made him familiar 
wnth all the woods of that region, gave me the following information, .Soutli of the 
dtstrici of Ohischi~kotan, on the right bank, is the Tschong-hasanak-darja, which derive 
its water from the main river (see below)* Its course is to the south-west, but it 
comes to an end immediately south of Gbischi-kotan, tlius forming a sort of fluvial 
(yl-d*-$a£, or stagnant arm, with a chain of small lakes still remaining in it even 
in the late autumn* The only inhabitants on its banks, which are planted with 
forest, are the hunter and his family, its water is always fresh, owing to its 
being renewed yearly from the big river* 
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To rtacli the j^reat sandy desert would take a man half a day travelling on 
foot. Still farther to the south is die drj* watercourse of the Kuruk-darja, er[ual 
in S3^e to the existing bed of the Marini, but absolutely destitute of water and entirely 
surrounded by barren saml-dunes, Tliis account is of course insufficient for en¬ 
abling one to determine, whether diis Kuruk-darja is a very old river-bed or a 
quite recent formation. If it tvere a former channel of the Tarim, one would expect 
it to he accompanied by vegetation anti thick forests of fully mature age, Ihit, 
seeing dtat st runs through the drift-sand, it seems more reasonable to suppose that 
it is a new arm, which has forced its way in bctiveen the sand-dunes, and diat there 
has not yet been time for any vegetation to grow up beside it. \Vc shall come 
across other watercourses of the same type loiver down. Tlie position of die Dutnbol- 
darja I was unable to ascertain with any degree of certaint)'. On my former 
journey I was told, that it ows its origin to mountain streams. Now, however, I 
was informed that it issues from the main river through its left bank, at Hadschi Nam, 



where however it is choked widi silt, but that it is in part also fed by the Schah-jar- 
darjasi; in any case Its course runs parallel to that of die Tarim. Its lower reaches 
soli contain some stagnant water. The name which the LopUks, or men of Lop, give 
to the Intschka-darja is Tscha-jan. All these various Hovial arteries form an inextri¬ 
cable network of parallel watercourses, some of which at all events are of a merely 
transitor)' character. This year one may be the largest, next year jls neighbour. But 
all l>lng on the same plane, diey are very sensitive to the formation of sedijnentarj' 
deposits, to the growth and decay of vegetation, to winds, and to drift-sand. Hence 
there is nothing surprising in the fact, that the information which I gleaned in tS99 
differed in a few particulars from that whicli 1 was told three years before. Tlu.s in- 
tncaie inland delta, if t may so call it. is incessantly changing. The Tschark-astT- 
kol derives its water from the river by two arms; the first of these we passed in 
die first northerly bend that the river made after we started in the morning. The 
lake, wliich 1 should rather call a reEul-grown marsh, is very extensive, and is sur- 
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rounded by poplar woods- Out of its north-east corner Issues an arm which goes 
to join the Tscha-jan, a kind of indirect bifurcation, IVo other small arms lead out 
of the second north-going bop, which is very' sharply rounded; both of them lie 
considerably higher than the existing level of the Tariin. Both, however, soon 
flow together again, and, picking up the first-named, enter the Tschark-asti-fc 5 l, 
situated pretty close to the left bank of the Tarim. The name of this district is 
Kum-jejnek, The lake just spoken of discharges part of its overflow water into the 
'larim by means of a connection wdiich we passed in the third loop of the day; 
the remainder enters first a smaller lake, the Kijak-kol. and issuing from it as 
the 'rcttor-akin finally tlisembogues, under the name of the Jigdelik-akin, into the 
'I'scha-jan, 



On the right we passed, at Daghi-kotan, a very' sharp loop, which the river 
had abandoned the year before, by cutting through, in the usual manner, the narrow 
neck of land at iLs base. Although poplars grow on the margins of tlve loop, there 
is no water in iLs bed- At its lower extremitj' are some sand-dunes bearing 
vegetation. At Kosch-kotan, where there are tw'o huts, the mouth of the arm men¬ 
tioned above, the Tschong-hasanak, Is dwtinctly perceptible, although it was at that 
time dry. This again splits into two, one division being that already staled to travel 
west-south-west, while the other, the Kara-akin, goes towards the east-south-east, 
and then reenters the main stream. Neither of these carries water except in the 
summer. Yet another ami, the Kitsduk-hasanak. likewise carry'ing water at tlie sum¬ 
mer flood only, leaves the river at our camp, and after passing near the east end of 
the Tschark-asti, enters the lake of Schupurluk, w’hence it issues, to unite with 
the Kuruk-ogen at Dung-satma, this being quite a distinct place from Dung-kotan. 
This stream, the Kuruk-ogen, quits the big river Just above Sarik-bujai the reason 
wity it b called or »tiry», is that it only carries water at the season of 

high fiootk In its lower part, however, there is water constantly, and there it is 
known as the Kitschik-ogen. or Little Ogen, in contradistinction to the Tschong-dgen, 
or the Big Ogen, or to the Ogen simply, as the existing river b called, A portion 
of tlic water of the Tschark-asti also enters the Kitschik-dgen at Kara-saima. 
Here, again, I was told, that the Baba-kdl and the Sarik-kambeh no longer exlst- 
November i8th. A rise of o.s cm. Transparency, 5., cm. at 7 a, m. and 
^6 cm, at I p. m. I'he height of the banks 4*0 m,. and the high-water level j.f® m, 
ITie hydrographic relations still continued complicated. Soon after starting we passed 
a small cumng bend a year old, and containing a lake. From the .same side, 
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too, there issues another arm to the adjacent lake of Ischtan-asti-kok which Is 
shallow anil overgrown with reeds, as well as encircled by steppe and a narrow 
belt of continuous sand’tiunes* On the left another arm goes off to the 'rschanga-'kiil, 
a lake without any outflow';: that Is to say', it is a marginal lagoon, which rises and 
falls in sympatlij' with die river, and, when the inflow is stopped, shrinks through 
evaporation. After that comes yet ,inother out-going arm on the same sttle, namely 
the Lampa-akin, whidi was dten taxing the mother river to die extent of about i 
nih.m. of w'ater in die second. 'I’his joins the Kitschik-'bgen near Kujuk-tani, where¬ 
upon the united stream again bifurcates. Of the two branches into w'hich it divides 
the left-hand one hist passes through the large lake of Ak-jasuk, dien proceeds 
to D$chaj-dung, and, intersecting the road to Bughur, continues on to the large 
lakes of Chodschak-koi and Sadtk-akin, both situated farther to the cast. After that 
it again bifurcates, sending one branch through the forest tract of Bostan to the 
Tscha-jan and the other to die right-hand arm of the first bifurcation of the Kitschik- 
dgen, and the united stream then travels eastivards, past Dung-kotan, to Taraschi, 
where it, too, rejoins the Tsdia-jan, or Intschka-darja. 

Soudi of the beginning of the Lampa-akin lies, on die right of the river, the 
lake of ]Skan-kb1, which obtains its water partly from the Ischtan-asti-kbl, and 
partly from the river direct, in that the kamisch expanse is here inundated by the 
summer ov'erflow, "fo the south of these lakes runs the Kara-akin, here split into 
two branches; the Icfl-liand branch enters the Jagliatschiik-kbl, ivhile the right-hand 
branch, after traversing the Karaune-tokkan-kbl, joins itself to its sister branch. 
After that the reunited stream, still retaining the name of Kara-akin, picks up a 
feeder that issues from the Koral-dungning-kbl, and empties itself into die .^k- 
kumning-jughan-k6l. Iliis lake, as its suffix jnghan (i. c. »big*) indicates, is of 
lai^e size; and it is, moreover, surrounded by wliite drift-sand, and tlerives its 
W'ater from the Jakan-kb] by a connection w'hich traverses the forest-track of 
Jalghus-toghrak. 

The boundary between the administrative districts of Kutscliar and Lop (Dural) 
passes through KoraJ-dung, and it w'as there w'e first encountered the fishermen of 
the LopHk race. The top of the consolidated sand-dune of Koral-dung, about lo 
m. high, commands an extenave view of tliat flat country, so plenitfully watered 
by the capricious ramifications and overflowings of the Tarim. Koral-dung, I may 
remark, Ls equivalent to Karaul-dung, meaning the »w'atch-hill», because it is diere 
that the boundary' passes. The nearest feature in the view from its top is the 
bright, greenish-blue surface of the Koral-dungning-kol, its thin crust of ice half 
broken up by the gentle w'ind. TTie lake is set about by tamarisks, standing on 
mounds of kamisch, these being so tightly' packeil together as to be quite im¬ 
penetrable; in fact, the tamarisks were like little islets and holms stuilding the oceanic 
expanse of reeds. As for die poplars, although there were very few in our imme¬ 
diate vicinity, they made quite dense woods in the neighbourhood of the J^kln-kbl, 
die Karauiie-tokkan-kbl and the Jaghabsdilik-kol. ‘ITie surface hereabouts was still 
moist from the last overflow of the high-water; indeed, w'hen the waters arc out in 
summer, it is possible to paddle a canoe through die reeds over parts of the shore 
which were then dry land. Of the other lakes mentioned above there was not a 
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vesugL' to he seen, and of the great river only the extremities of its nearest windings. 
Tile remainder of the inundated country was hidden by the all-fiervading reeds. It is 
no easy task to map a country sudi as that* You can only feel quite sure about 
the river itself anil the tracts immediately contiguous to it. Tlie more illstant features, 
as well as those that are masked by the conformation of the ground, can only be 
entered from description, and consequently can only lie dealt with in outline. Now, as 
we have seen, there extends in this region on both banks of thb T'arim a broad net^ 
work of intricate, anastomofung watercourses, channels, branches, marshes, swamps 
anil lakes. These last were, at the season of our visit, almost w'idiout exception 
cut off from tlie river, though as a rule still jiretty full of w'ater, surviving from 
the copious overflows of the summer. Tlie channels, hoivcver, wlildi connect them 
with the river and Llirough which their supplies of water are contributed, were at 
that jieriod ilry', and tlieir beds lay for the most jjart one meter or more above the 
existing level of the Tarim; so that these marginal lagoons levy no contribution 
upon the river at the autumn season. This circunistance, takiMi In conjunction with 
the actual rise of the river at that period, explains the almost constant volume ol 
tile T'arim, or rather accounts for its slow subsidence. Were it not for these cir¬ 
cumstances, the river wouki fall at a much more rapid rate in consequence of eva- 
[voration, absorption into die ground, and die draui of diis or the other still flowing 
channel, such as the Lampa-akin- 

Ai Koral-dung its dimensions were as follows: breadth, 34.57 ni.i mean ilepth, 
3.t»S6 m.; mean velocity, o. 6 dk» m., and voJunie, 63-^9 cub.ni. in the second, or only 
5' t cub.m. less than on !4th November, although the Lampa-akin alone deprivetl 
it of an a])preciable quantity of its volume. Tlie river was now greatly contractfxb 
at Koral-dung the extreme breadth at the time of liigh-flood was barely 70 m., but 
of tills not more than 34.57 m. were covered by the actually flowing water. 'I'he 
stream which Irnd shrunk in this way is, it will lie remembcretl, the (xnverful Ak-sn- 
ilarja, augmented by the Jarkent-darja, die Chotan-darja, and the Schah-Jar-darja, 
T’lie river was however far less sinuous than it bad been in the preceding section. 
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THE JUMALAK-DARJA TO TOKUS-KUM. 


Lower down, in the district of Atschal, wlicre Uie river describes two loops to 
die right, a branch called die Atschik leads off through the opposite bank, and at 
Suslik unites with the Kitscliik-tigen (called the Kuruk-bgen in its upper part), which 
in its turn mingles with the Tscha^jan at Tarasclii above Dung-kotan. Except for a 
stagnant pool or two, the upper part of the Atschik-tlaija was then quite drj', tliough 
in its lower course there was enough stationar)^ water to reach up to a horse’s 
saddle-girths. This was of courec a sunival of the high-water overflow of the pre- 
vioiLj summer, diough, as it happened, diis had been less abundant than usual; so 
that we may perhaps look upon this Atschik as a moribund arterj'* At the right 
side there were here two abandoned loops. 

From this point the great river is called the Jumalak-darja, or the Rounii 
River, a name bestowed no doubt because of the sweeping curves wliidi it pro¬ 
ceeds to describe. Next on the right we have the Ak-kumning-jughan-kbl, the most 
extensive of all these marginal lagoons, — in fact, it is so broad that a man, shouting 
on the one shore of it, could not be heard on the opposite shore. On the left the 
countiy is called Tschong-aral or the Great Island, owing to the fact that it is em¬ 
braced by the KItschik-ogen, the Jumalak-darja, and the Atschik-darja. At our camp, 
1 schong-aralning-toghrighi, a fluvial artery, the Kakde-darja, struck out southwards, but 
Having been for several years disused, it has in the interval become choked up again. 
It was down tliis watercourse that the Kara-akin formerly sought its way back into 
the main river; now however it crosses it and conrinues on farther to the easL One 
of the districts beside tlie Kakde-darja is known as Tbttor-kotan. Here about thirty 
years ago a big or >dam», is said to Iiave been constructed for the purpose 

of retaining the water in its andent channel. A pretty long way to the south there 
is said to be another old watercoiu'sc, known as the Opghan; this, embedded amongst 
die drift-sand, is no doubt identical with the Atschik-darja or the Arka-darja. 

After leadng Atsdial the river again alters its character^ in that it becomes 
extremely narrow; in fact, it bears a close resemblance to the tertninal portion of 
its course just above Tschegelik-uJ, It is for all the world like a dug canal, inclosed 
between banks which in general are 2 in, high, covered ivitli an extraordinarily 
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dense growth of reedst and frozen as hanl as a stone even during the day. Here 
there is of course no room for alluvium to accunnilatc; the river-bed Ls, in fact, a 
gully, deeply trenched through the sandy soil, and drawn in an unusually straight 
line towards the south-east, llie greatest depth w'e measured along this stretch 
amounted to 6.S4 m.. though in one place where ilie river-bed contracted to not 
more dian ao m, in width, the deptli could hardly be less than 8 or 9 m. 



Fig- 104. SECTtOK or THE SARSOW KIVEH BEJ>- 


November 19th. Rise = 3,5 cm.; transparency 4.7 cm. at 7 a. m. and 5.0 
cm. at 1 p. m. Height of the banks, 2 .yt m,; tlie high-w*ater levd overtops the 
banks, and consequently could not be measured. 

This day we again passed a long chain of marginal lagoons. In fact it may 
be laid down as a general law, diat the tendency to form marginal lagoons of thb 
description increases as die river advances towards its termination. In other wortis, 
after a short section, in which the stream traverses a newly formed diannel, die 
tendenq^ becomes most pronounced in those parts of its course in which it flows 
towards the south-east anti south, just previous to its becoming lost in the terminal 
labyrindi of marshy lakes. 

The river still continued ver>' narrow, and for long <iislance.s was devoid of 
alluvial formations; while those which were deposited in other localities consisted 
of narrow crescentic strips, under the banks on the convex side of the loops. Thus 
circumstance seems to be in a measure connected with the presence of marginal 
lagoons, for it is precisely where alluvial formadon-s are absent, and the river is con¬ 
tracted, that it overflows its banks, and so helps to fill the lagoons. In some stretches 
the river pursues a perfectly straight course, anti iLs windings are short, tliough very 
abrupt, tSo’* or more. The velocity tvas well maintained. Immediately adjacent to 
the rii'er-bed were belts of impenetrable reeds, and behind them tolerably tliin, but 
dr>' and tangled, toghrak wootls. Occasionally there was a solitary' poplar, sometimes 
actually growing in the water, or hanging out over the current from the bank, in 
other places, where the banks w'ere riven, so that portions were threatening to fall 
into the stream, the thick reeds pointed horizontally out over it like plumes. 

At Kum-arik a small artery, filled at the period of liigh water, leatls off to 
tlie^ right into the Kakdt-darja; and after it comes the artificial canal of Tatlik- 
mejsen-arighi, named after the man who dug it, and connecting wiili tlie elongated 
lake of the same name, m lake U likewise fed by two other connections, one a 
natural ch^d, thn other a canal, Muhamccl Niasning-arighi, it. too, named after 
Ite man who made it. South of the lake comes a belt of sand, and beyond it the 
Kara-akin, its banks shaded through out by poplar woods. On its way it picks up 
an arm lliat usiies from die east end of the lake of Tatlik-mejsen-arighi. On the 
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kft wt; passtjci the small lake of Ukar-tokkan-koK apparently fetl by overflow water* 
North of it stretch the samly belts of I’eghan-kum of ?alevan-kum, Hel-kum^ aiwl 
Jainan-osa, anil on the other skle of them tlte Atschik'tlarja makes its way oortJi- 
eastwanls to SUsiik. 

Lower down we left on the right Kara-tschilanj a I-op tillage, with several clay 
houses, and wheat-Belds watered by a canal from the Kara-akin. This stream con¬ 
tinues on towards the east, leaving on tJie left tlic Tiiplik*k 5 l and, further along, 
the Partschalik-kdI. North of this, and quite close to the right bank of the Jomalak- 
tlarja, lies die lake, or rather marsh, of Toghralik-kol, apparently a dtqrression, tem- 
]>orarily filletl widi overflow water, for tiiere are poplars grow'ing in it. The spacts 
between these lakes are filled with strips of sand and tamarisks, South of die 
Kara-akin there is an old watercourse, the I'schighanlik, which lower down coalesces 
with the Kara-akin, and is said to contain a fewf pools in its bw'er extremit)’. 

'J'he next name on the left bank is fiuja-tscheke. A short connecting channel 
links together the river and die lake of JaV^nlik-kdl, and near die latter is a belt 
of sand known as Musa-utsclianghan-kum. Several roads radiate from the village of 
Kakde. For instance, one crosses die river to Bughur, whence another leads to 
Sdiali-jar; yet two other roads connect the first-named with Dural, lower down the 
river, one running along each bank, that on the left bank passing dirough Karaul. 
llie village of Kakde is inhabited by seven families, the wealthiest of which owns 
2,000 sheep, the next wealdiicst 500 and die rest about too eadu 

'fliese Loptiks live to a very great extent upon fish, which they catch in nets 
in the marginal lagoons that are cut off from connection with the river, and also in 
the small liays which arc formed on the inside of the lower part of each alluvial 
deposit. They cultivate, in addition, wheat, maize, and melons, llieir irrigation 
water diey draw, not from the big river, but from the Kara-akin, wliich flows close 
jjast the village. Some thirty years ago the principal man of the village, Muhamed 
Karaultsclii, put a dam across this stream, and so turned the lugh-water (end of July 
to beginning of September) into his own canals, w'hcnce it is distributed over his 
fields. The dam requires repair almost every year. The villagers possess their 
jajlaks^ or ^summer grazing*, beside the lake of Dschindar-kbl, where they have built 
tliemselves some slight summer huts. 'Die old man liad in his time killed there no 
less than seven tigers. All the riverine population below Koral-dung are subject to 
the amb&n^ or Chinese governor, of Dural. Tlidr fiscal obligations do not consist 
in the payment of taxes in hard cash, but hi rendering contributions in natura,^ 
such as sheep, fish, tiger skins, and firewood. Thiui the inhabitants of Kakde are 
a versatile people — keepers of sheep, agriculturists, and fishermen all at one and 
die same time, and yet they are, as it were, semi-nomads, in tliat tliey dwell at a 
different place in summer from what they do in winter. Similar conditions are found 
amongst the riv^eriiie population lower down, only there agriculture and sheep-breeiling 
are less im[)oitant, while fishing may be considered as the mainstay of their livelihood. 

.A.t Kakde the prevailing wintis are said to blow from the west, and early in 
the spring the atmosphere, which then grows thick and heavy, begins to discharge 
quantities of fine dust — the same phenomena that I observ'ed beside the Kerija- 
darja in the early spring of 1896. At this time many of the sheep get jstrangles*, 
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and some of them die. Some sriow falls in December and January% the cIoikIs 
coining from the nortlv; but the snow seldom lies a foot deep. In the summer it 
sometimes rains, diough the showers are alwaj^ sltort, anti vi^ry rarely violent, 

ITie Kara-akin, after passing tlirough the lake of Dschbidar-kol, continues to 
flow to the east. Dn the norlli diis lake is bordered by a strip of sand bearing 
the extraonlinary name of l..aschkar-sokuscKkan-kum, or the Sand where the Armies 
bought together, possilily jiointing to some legend now forgotten, or more probably 
the name is due to a mere tradition. 

November aodt. A rise of 2.8 cm. Transparency, 5,1 cm, at 7 a. m. and 
5,6 cm. at I p, m. The banks were 2.41 m. high, and ivere overtopped by the 
summer high-water. Throughout the whole of the day the river w'as accompanied, 
all along ils north side, by the long, narrow lake of Mandschar-kbl, which Is fed 
by the j^antik-kbl. Between it and the river stretch broad beds of kamisch, anti 
beyonti it to the north a belt of sand called Kala-olgan-kum, w'here there Is a 
.small village, Kala-dlgSn-uj, mhabiteil by fifteen Loplik families, Dung-kotan lay 
due north of us, but it was at diis time uninhabited, its people, to tlte number of 
25 families, basing flitted to SilsUk, A forest belt beside the river here is called 
Kiijiik-tam. On the south we had a small jiatch of sand, and a »high“water* arm, 
which empties into I>sclundar-kbl. 'Dte name Kutlekmetning-uj, given to a tract 
adjticent to the river, is derived from the attempt of one K11 tick met to found a nesv 
colony — an instance of the way in which new names get established along the 
river-sklc, ) he farim flows at first north-east, making many sharp turns; tlten it 
bends to the east, and finally to tlie east-north-east, the last stretch being extra- 
onlinarily straight. The banks are predominantly steppe, wiUt a tliin sprinkling of 
poidar^ Tile river-bed Is still contracted, Jusst above our camp it wa.s connectetl 
hy a linking channel with the Mandschar-kOl. When tlie river is brimful, it discharges 
its surplus water into tins lake; but when the lake, which is, a.s 1 have stated, fed 
:dso by the Jakiinlik-kol, stands at the higher level. It empties itself by the same 
channel back into tlie I arim. South of die camp Is the beginning of the lake of the 
Utsch-uj-kol. fetl by an artery that carries water in summer only. On its north shore 
it is edged with kamisch. while poplars are die characteristic feature of the south 
shore, iieyontl it in tlie latter direction stretches the sandy desert. Jigdelik-kol 
lies north-east of our camp, which bore the name of Katschik. or the J^onl. 



s its betl, and iridt each such migration corres- 
accompanylng lakes and lagoons: the)- dry up. 
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shift thdr position and are reformed In other situations. Besides all tliisn the con- 
hj^uration of tlie coimtrj.’ is such as to make it extremely difficult to travel across 
it; both dry land and lagoons are so overgrown with reeds, tliat mapping woutd 
be the reverse of easy. 'I'o examine it on foot would be extremely difficult, while 
canoes are only of use on tlie lakes and lagoons. 

For a considerable distance from and below' Katschik the river*bed is only four 
years old. Hence its course lies through a desolate region, where there arc but 
few names to record; and as die new, rapid, and muddy stream is little suitable 
for fishing, its banks arc seldom visited by the Lopliks, The old (former) river-bed 
lies to the north, that is to the left, anti has been the chosen bighw'ay of the stream 
for a period of 40 to 50 years, or as far back as the older men of the locality 
are able to remember. But at the present time its entrance is choked with sedi¬ 
ment, anti not one drop of water finds its way into it, even at the jjcriod of high 
hood. Its direction is however distinctly Indicated by the beds of luxuriant reeds 
which accompany it; but except for the delicate young reed seedlings, which were 
just beginning to establish dvemselves on its sedimentary' deposits, its channel is 
perfectly bare. The new four-year old river-bed was pioneered by a series of lakes, 
linked together by short connecting channels in the way we have seen exemplified 
Lit the case of Uie Kara-akin. Gradually more and more of the stream found its 
path along the chain of lakes, until finally the entire volume poured itself through 
them. .■\nd it is quite conceivable, that in a precisely similar way the rh'er will 
eventually make hs passage through the fluvio-Iacustrine system of tile Kara-akin, 

Tlie road from I^tschik to Karaul passes through Toghrak-malialla (i 3 families), 
a place dependent for its w'ater-supjdy upon small iscA&is, or »poolsi, in the bed of a 



Fig. 105, TUE JUUALAK-DAIUA or new TARIM, KOV, 












TKE TARIM RfVER. 


Il8 


now dry canal which comes'from the new river; then ihroujjh Kara'tsrhnmiak (9 
families), haldam (20 families), 'rschon^m^halla (2S families), Ancllsch (iS families), 
Afghan, Unnet-okii, jigde-som, Jaka-k 5 l, Abbasi-gStnrniesa, Oharvane-tokkair, Karaul- 
(Inng, and Karaul-m^ialla. At the last'nameil the Ogen-darja reunites witli tlie 
Tarim* The last inhabited place is Arclisch; the river after that flows through a 
wildentess. Tlie road from Kakde to Ihighur, after winding betA’een the Jakanlik- 
kol and the Mandschar-kol, touches Kala-olgiin-uj, the Atschik-darja, Susiik on 
the Ogen-darja, Dung-kotan, Dschaj-dung, Tscha-jan, the Sti[)urlak-darja, I'schong- 
kobruk, Utsa:h'toglirak, and finally Hughor. The Umnbolnlarja splits into two arms, the 
Tschong-kobruk on the north and die Supurlak-tiarja on the south. 

November stsi:. Rise, o.j cm. 'I'ransjjarency, 5.11 cm. Height of banks, 
t.84 m., but the day went on they decreased in height to t m„ anil even half-a- 
meter, where the river overflowed on both sides. TTiLs is no doubt attributable to 
the newness of the river-bed, and the fact that it is not yet excavated to any great 
depth, though diis is indeed bound to eome with time, for the stream flows widv 
great velodty* namely as much as t.67 m. in the second, so that its erosive force 
is strongly developed* The presence of tin; exceptionally high banks beside the 
piece of new river we navigated on 2nd and ^nl November is due to the surface 
of the groutid being covered with sand, which hail to be swept away before the 

stream could begin to excavate its own 
proper bed, Otlierwise the stretcli of river 
we were dien traversing exhibits in all 
respects the same characteristics as the 

Fig. to6. river bet nwiDEii «¥ SMALL i!$uxDs. jiortion: it is not deep, but it is 

njirrow' and violent, and has no difficult 
windings, those which do exist being short, though often very abrupt. Just below 
Kiitschik the ri;'er divides into two arms for a short distance, the left arm licing, 
however, ijuite insignificant* l*hrough the right bank a now drj’ connecting channel, 
Atsclial, Is led off to Utsch'uj-kol, and fiirtlier down another similar one containing a 
lillie water. Beyond this last point the river grows .still more capricious and uncon¬ 
trollable, and frequently embraces in its arms surviving fragments of the original 
ground, in die shape of rced-grown islets. 'ITie banks are still fairly densely co¬ 
vered with reeds, arrangeit in Lsland-like patdies and langlei] dumps, This jangi- 
ifarjay like the one 1 have described before, was pleniifully strewn irith driftwood, 
and in several places an entire poplar would be stuck fast in the bottom, widi an 
accumulation of reeiLs, tom up by die roots, clinging to it on the surface of the 
current. It ts In ^is way that die reetls are so quickly dLsseminated through die 
waterways of East 1 urkestan, In ifie case of rivers which have forced a path through 
the sandy desert, young reods begin to shoot up at the end of a year or two* We 
hail jwplars with us all <lay long, though only sporadically; .some of diem were 
growing in die middle of the rivi:r, haWng betm surprised by its sudden api?earatice, 
though It will of course not be long before these are waslied up and swept away. 
Most of the trees stand however on the left bank, next the old channel and its 
accompanying woods. Traces of the former chain of lakes which preceded die new- 
formeil river-bed are disdnctly visible on both sides, sometimes in the form of reedy 
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sheets of water directly connected with the river, sometimes of moist swampy ground 
or moist lake basins. The banks themselves wrere almost everywhere wet, an almost 
certain result of the summer overflows. Tlie moment tlie river poured itself through 
die new daJiO cliannet, the liydrography of the locality became all at once changed- 
'Ilie shallow lakes w'cre for tlie most part emptied, or else filled up and dammed 
back by the masses of sedimentary matter which the river carried with k. The di¬ 
rection of the stream w as soudi-east all day long. A comparison of my accompany¬ 
ing map with die conception wltich geographers liave lirtherto had of the middle 
Tarim wilt show how' immensely wide b die difference Imtween the two. h is plain, 
that not only I myself, but also Carey and DaJgletsh, mistook the Kitschik-dgen for 
the main river. 


r- 



Fig- 107. THE TAKIM BfXOW S^AlSCBlK, iJST yov. 


At last we came to die confluence of die Kara-akin, which entered from the right 
as a gentle current with a volume of two or three cubic meters. Its last halting- 
place before striking die river is the Utsch-uj-kdl; from w'hlch lake a secondary' arm 
issues and connects it with the Buja-kol, a lake which for a sliort distance runs 
immediately atljaoent to tiie right of the river. This last-named lake, die last of 
the long chain of lacustrine basins which are linketl together by the Kara-akin, and 
so constitute a connected hytirographical system accompanying die river on the 
right, ends at the point where the 'Farim makes its entry into the sandy desert- At 
the same time the lake is so close to the river as to be in actual and direct com¬ 
munication with It. Tlie emboucluire of the lake is just as broad as the river, and 
thickly studded w'idi small islets. The Kara-akin began, as we liave seen, at Kosch- 
koian on the 17th November- It would, how'ever, be difliciilt to say whether thb 
system of linked lakes is a neiv formation, or whether it points to a former path 
traversetl by the big river. But as die w ay' was prepared for the existing jangi- 
darja by the formation of a precisely similar chain of lakes, beginning at Katachik, 
it is fair to assume, that the river will eventually make iu way into the Kara-akin 
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Fig. 148. THE T-UtlU BEFORK ENTERIKC TiHE t^ESERT. 


cliain of lakes. In fact, t]\is ^'onlti a[)pear to be the diaractemtic metliod by 
which the Tarim shifts Its channel in thLs part of its course; although there is some¬ 
thing like a repetition of the same thing in its south-eafit stretch bdow Karaul. 

\\ e passed on the left the lake of Tongus-atti-kol, wltich is connected wiUt 
the river by a drt' arm. The old betl of the Tarim, abandoned four years ago, 
and known, as usual, by the name of Kona-darja, also in this case of Tunne- 
kis as w'dl, is here a verj- long w^ay from the cKlsting river. The bank 
dow'n Ls called Imam Naseming-uji-ak-kum, that is tlmam Naser’s Homestead 
White Sand>. Bej'ond that there is another Kara-akin, W'hich, leaving the river on 
the left, rejoins it a day's joumej' lower down. 

Meanwhili: the drift-sand was closing in upon the Tarim from both sides, 
narrowing the l>e 5 ts of vegetation which accompany it and interrupting from tune to 
time its still tliick betls of reedsi at the same time the ]>oplars became rarer and 
rarer, in faa, sand-dunes, with tamarisks growing on them, are quite common on 
the right batik. The traasition, where the river does at length plunge into the desert, 
— East Turkestan's Immense ^ean» of dunes — is exceedingly sudden. On the 
desert side of tltc boundaT^-fihe there U not a single [joplar, they all stop sliort on 
die west of it. Equally, too. the kamisdi comes to an end. and the bare barren 
sand-dunes shoot down steeply into the water. There are dunes, too, on die left 
bank, but diey leave room fi>r a narrow' fiinge of kamlsch between themselves and 
the river. At intervals along the foot of the dunes are small strips of silt. Above 
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Katschkin-agliis the river, which ts now called the Jumalak-datja or Terem, as well 
as ilie Tarirn, wakes its w'ay down some small cataracts. The natives here art. 
acquainted with the name of jarkenl-dat^a. but not with that of Tlie 

new bed is as usual called the Jangt-tlai^a and the old bed the Kona-darja. 



Fig. tog. hW or THE KEW TARIM Trt®(OL'CJM TTIt SANDY DESERT# BUNES OS THE RIGHT BANK* 

VtEW LOOR^KG BOWSBTREaM. 



Novcnibcr Rise o.s cm. Transparency, j.i cm. at 7 a. m. and 4.0 at 

f p. m. The banks were O.60 m- high. Our day's Joume>' lay through the outer 
margin of the great sandy deserts Where die dunes stocKl m die w^ay, they have 
been broken dowm by the irresistilile violence of the advancing floods Against its 
incorruptible force the sand 5s utterly [wwerless* ilic dlrecdon of the river ^ a 
straight line due east-south-east, though there are of course a feiv minor curves* 
On both sides the sand-dunes are 10, 12, 15 tu* high, and frequently quite barren, 
more espedally on the right bank, where they are lughest, as indeetJ might be ex¬ 
pected, .seeing that it is on that side the desert lies- On the left bank, and some¬ 
times also on the right bank as wellt would perceive an occasional solitary 
poplar# Tamarisks are, however, pretty numerous, and the reed-belts still piersist on 
both sides of the river, except where they are thrust aside by the sand-dunes ajj* 
preaching to die whaler's etlge. The lower part of these dunes are frequently quite 
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perpoiidicular; jjonietimcs Iiuloed they overhang the river, 'IHs Ls due to their being 
still mobt, partly a conisequence of the higli-water of summer, partly the result of 
the capillary attraction of the sand. Tlxe left bank in many places recedes a little 
from the river, dvough never more than a hundred meters or so, and it [s then 
screened by reed-beds. In all tins desolate region tliere was not a vestigt of life 
to be seen, ncltlier man nor animal, not even so much as a raven. It is only very 
exceptionally that the Lop fishermen v-isit this part of the river; its water is too 
muddy to make fishing profitable. 'ITic fisJi prefer the lagoons and tlie stationary 
parte, where tlie water has cleared. 



rig. I lo. HED or THE HEW TAkfR THKWOH THE SANPY JlRSlKT. HUKES Off THF BIGHT BANK 

VIEW LOOltISp ypSTitEAW, 


On the other side of the strip of .sand on the left bank the Kara-akin flows 
paralld to tlK Tarim. Wc noted several small lakes on both sides or the river 
and there »ere no doubt otJters hldilen amongst the reeds - all relicts of formei 
lakes of larger sute. r\t firet the river is wonderfully narrow, eonttaeting to little 

'HZ, 1 ,1," Ji;:i r'"‘'*i: '!"*'• M ” eneroaehrtri 

upon by the reeds from birth sides, the open fairway is little more than to m. 

arose At the very bepnmng of the day's journey a large arm broke away on 

rite right, and was shortly followed by a second; these then form a long chain of 

lakes, with eomiectmg link,, whicli ran parallel with tlie river all day. ThS 
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here again we have the characteristic formation of three parallel channels running 
side by side, the midclle watercourse being the largest. Upon reaching the dLstrict 
of Jar-kum, the southern arm is joined by a branch from the Tarim proper^ and 
then re-enters it, near our camp, by two diannels pretty wde apart from one 
another. This southern arm, as well as the chain of lakes it feeds, is situated in 
tire midst of absolutely barren sand, and forms, as it were, a continuation of the 
Kara-akin which 1 have already described as being on the same side of the river. 
This is. of course, a different stream from the Kara-akin which was now running 
parallel to us on the left. To haT-e: measured the river in a region such as this 
would liave ser\'ed no purpose whatei.'er, since it was impossible to know whether 
there might not alwaj-s be some portion of its stream which escaped one's observa¬ 
tion. At Tsdiong“Otak the left-hand Kara-akin is linked to the main river by yet 
another arm. Here poplars, tamarisks, 
and kamisch are more plentiful than 
usual. .At Tschong-schakurun the river 
divides Into five arms, all shallow and 
narrow, flowing round small islets of 
kamisch, and forming small cataracts. 

South of the old river-bed lies the lake 
of At-kojmaghan-kdi, the last surviving 
portion of a former marginal lagoon of 
considerable extent. After that the sand 
again gradually wins die upper hand, and 
the reed-beds become smaller, growing 
upon so-called lajdang^ or sedimentary 
matter whicli the new zsT!\.{,janf[i-darjd) 
has laid down in a former lake-basin. 

Hereabouts the banks are extremely 
low, or else altogether non-existent. At 
jar-kum the highest dunes tliat overhang 
the river are 12 m, high. The northern 
Kara-akin at length rejoins die Tarim at 
Kara-akin-kojuschi tlirough two channels, anil contributtisi to it quite a respectable 
volume of water. After Uiis die river broadens out a little, but still continues very 
shallow, and Is quite swift. Just above our cam[i, situated in a spot dial bears no 
name, the river widened out into a broad basin amongst the sand-dunes, and was 
for the most part filled with deposits of sand. 

November 23rd. Rise, 0,15 cm* Transparency, 4-* 7 

I p. m. Banks, 2.60 m. high; liigh-waier level, i.jo m. During the day the river 
sw'img aw'ay to the eastjiorth-east, and became more aiiuou.s. Just below our camp 
the sand suddenly came to an end, and receded altogether from the river, except 
in two places lower down. It was, further, hidden from us by a poplar wood, for 
these trees were now very' plentiful again. Consequendy drift-wood Is once more 
common. The second arm of the southern parallel stream is Kamber Schang- 

janing-jokarki-iStter-suji. Immediately’ below it there is an artificially dug canal, then 
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tlrjs called Kamber Schang-janing-jokarki-jangj-arighl, made for the purpose of irri¬ 
gating some now deserted fields- The 1>ottoiT) of this canal was a good meter higher 
than the surface of the river. The Tarim is next joined hroni tlie left by an arm, 
which at the season of high flood, but then only, pours into it a portion of the 
water of tlie Kara-akin. On the same side of the Tarim lies an unnamed lake, 
witli a connecting arm,, through which there runs a current, sometimes inwards, 
sometimes outwards, according as the levels of river and lake vary with regard to 
one another. Here stand two or three deserted satmas- .At Mus-asti, or rather 
Munghus-asti, or the Hung-up Antelope's Skull, on the left bank, an atschal, or 
ihigh-water branch*, leaves the river, but rejoins it again a good bit lower down. 
Its upper end is narrow, though its lower end expands. At each extremity tltere Ls 
a sheet of water; otherwise it is dry, though in the high-w'ater season it is said to 
swell to a verj' considerable stream. The high sand again touches the river at 
Sejt-uji, a hut abandoned some ten years ago by its former inhabitants, sltepherds 
or hunters. The locality is what is known as kona kepi (—^<>^0 
desert region*; in ottier words, it Ls waterless. Sadik-bajning-arighi is the name given 
to a canal which until three years ago, when h wrent out of use, was employed to 
irrigate some wheat-fidds. Aoodver canal, Muhamed Mirab-arighi, was likewise dry% 
All these canals issue from the right bank, a circumstance connected no doubt with 
the river's tendency to shift to the right, for the likelihood of their getting filled is 
then the stronger; possibly also the ground on that side lies lower. The water¬ 
courses which quit the river spontaneously on that side are in the lower-Ijing localities 
separated from it for considerable distances. On the left the Tarim is joined by an 
arm of the Kona-darja (Timne-kis), while a second enters it at Arelisch, its termina¬ 
tion being choked with silt. The name of Jar-jeghan-kum, whidi occurs here, is sig¬ 
nificant: it means, the Sand of the Eaten away Bank; and in point of fact, the river 
does just there encroach again upon the sand-dunes. To the north there is niported 
to be a considerabli: belt of sand. Places in w'hich the dunes are eaten away by 
the river become quite common lower down, as we sliall see subsequently. In the 
great majority of cases these places are situated on tlte right bank. 
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Hroulih ^ 70.10 m. Sddjh-hajntng.uighi, Nov, aj. Scale i : 500. 


'Hie subjoined mea.suremente were taken at Sadik-bajniog-arighi: breadth, 70.3^ 
m.; mean dcptli, 1,44^ nt; mean velocity. 0-65*9 m,; and volume, 66.st cub.m. in tlie 
second. It IS noteworthy, that the river had only lost 3.3 cub.m. since the i8th Nov., 
especially when we bear >n mind, that it is a newly formed channel it flows through, 
scarcely moistened^to the normal depth, and Is accompanied on both banks by a 
stnng of lakes. The explanation lies in what the natives had all along declared, 
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that the rh'er rises in autumn. Iksides, these marginal lakes are practically so far 
cut off front the rH'er, that they make scarce any perceptible drain upon it. 



Fig. 113. THE SAME SECTION Of TUB EIVER AT HtCll WATER. Scale 1 5900. 


Taking die heights of the high-water level as a guide, it k possible to make 
a provisional calculation of the total volume of the riv’er at its latest maximum 
flood season. In die first t>lacc, let us confine ourselves to the body of water ivhidi 
lay above the actually existing current. Here the deptli was, as the high-water 
levels indicate, every^wliere t.30 m.; and the breaddi 70.30 m. But the velocity is of 
course not known; as.suniing, however, that its mean was 0.75 m., dien w'e obtain, 
for the ^‘cdon of the river w'c are coasidertng, a volume of 68.5 cub.m. Taming now 
to that part of die bed which was dry% — its breadth was 58 m,, its mean depth 
0.6S lu., and its mean velocity perhaps o.jo nv. in the second; which gives a volume 
of 18.8 cub.m. This results in a total for the entire river of 154 cub.m, in the 
second at the period of maximum flood, a result which is rather under than over the 
mark, because it is quite safe to say that the velocity' would really be greater than 
what I have assumed. At that period the volume must decrease very rapidly dowTi- 
wards from Jarkent, and both the Jarkent-datja and the Ak-su-daija carrj' an immense 
flood. In fact, on Sdi June 1895 I measured in the Ak-su-daija and Toschkan- 
darja alone volumes of 506 and 169 cub.m. respectively, and in neither case had 
the stream swollen to its maximum dimensions. Yet we now find, that at Sadik- 
hajning-arighi die volume had actually dropped to 154 cub.m.; hence it is more likely 
to be 200 instead of 154 cub.m. Nor W'ouki it be an exaggeradon to say, that 
barely one-fifth part of the water which flows past the point of confluence of the 
Ak-su-daija and the jarkent-darja succeeds in getting dow'n as far as Sadik-bajning” 
arighi. The reason of this is of course, tiiat the river ha.s to fill, as it goes along, 
the thousands of lakes anti marsdies which accompany it on either hand. In the 
autumn, however, wheo the second of the annual floods comes down the river, the 
circumstances are quite different from what they are in the summer. At the latter 
season large areas of the river-bed are dry, and considerable quantities of water are 
, absorbed in daily moistening the bud itself, and the adjacent banks. In the autumn, 
how'ever, all the channels are already moist, and all the marginal lakes and lagoons 
are already filled. 

November 24tli. Drop. 0.7 cm, Transparency, 4,0' cm. at 7 a, m,, and 6.0 
cm. at I p. m. Height of the banloi, 3.70 m.; high-water level, 2.00 m- After de¬ 
scribing an S-shaped loop, the river makes a curve to the east, and then traces a 
regular W, the points of which touch the sand on both sides. It was only at the 
extremities of the windings that we saw the sand, becaiae of the luxuriant poplar 
woods which mask the banks. The tamarisks are perdied on small solitary* sand¬ 
hills, and the reeds grow along the margins of the river w'hich is now persistently narrow, 
anti the current tolerably swrft. Just after ija-sang on the left a locality called Tschong- 
tbttoru, w'e came to a desiccated lake, Basak-kMtk^n-kbl, or the Lake of the Mown 
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Reeds, so called because its fresh reeds are cut to make fodder for the sheep. At 
the period of high flood, however, a small quantity' of water does make its way 
into the lake. Here a^n we aicountered Lop fishermen, who were just then pai^ 
dculaiy busj’ lajTng in a stock of fish for winter use. Over against the district of 
Kosch-kotan we discerned traces of a tiny fo^A, or »dain*, in the mouth of a canal 
com])Iete]y overgrowm; its purpose was to prevent such water, as entered a lake on 
the inner or landward side of it at the high-water period, from finding iu waj' back 
again into the river. Muhametl Kulluning-uji is the name given to a hut which 
ceased to be inhabited six years ago. After that comes the district of Kargha- 
jakti. In two or three places we observed dried fisli-skins hanging on poles on the 
banks. These nUfkan or »notice'boards» are set up in particular at the entrances 
to the frozen bidungs^ or >bays», that lie on die inner side of the allu\'ial peninsulas, 
and are intended to mark the fi.shing'grounds. Wliere one of tliese signs is put 
up, nobody has any right to fish except the man or men vrho in pursuance of an¬ 
cient custom enjoy the privilege of fishing there The river-betl still continued to be 
plentifully sirewm with kiftdk, or »drift-wood». In one place a poplar, W'hich had 
been undermined, stretched out over the river for fully one-diird of Its breadth. 

Meanwhile a noticeable change has come over the river ever since it emerged 
from the .sand*, it Is now quite settled and steady as compared with the wild and 
unbridled torrent which races through the desert. The fact is, it is only the stretch 
between Katschik and Mus-astt that is merely 4 years old; further down, bcIow' 
Mus-asti, the channel is 15 yeais old. Accordingly, in proportion as we advanced, 
after leaving the latter place, the local topography became increasingly ivealthicr in 
names. The natives of this district have observed, that during the past civo years 
die river has carricxl a far smaller volume than it did previously, a circumstance 
which my Lajlik boatmen ascribed to the construction of the big Kandl-arik canal 
at Jarkent. But no one single canal could produce such a striking difference as 
that tliey indicated. Indeed there U nothing surprising in the river diminishing in 
volume for a couple of years; that is no more than might be txpected from climatic 
variations, espeaally (in this case) a smaller precipitation amongst the mountains. 

November a5th, Rise, O-tij cm. Transparency, 6.6 cm. at 7 a. m. and 5.1 at 
i p, m. Banks. 1.6$ ni. high; high-water level, about the same. The temperature 
of the water, w'hich was now approaching the freezing-point, decreased at a slow'er 
rate than Iierctofore, llie natives maintained, that die colder the water the more 
rapidly it flows, ami as an actual fact it w'ouZd appear diat, eHerh paribus, the 
airrcnt does possess the greatest power when at -f 4® C. Here the sinuosities of 
the river are not very- killing, the curves being short and abrujjt. The river-bed 
still preMuved the characteristics which it recently exhibited; the poplar woods w'ere 
luxuriant, but came to an end towards the dose of the day. We frequently touched 
the sand, especially on the left bank; but the dunes were clothed with vegetation, 
except in one place, where they w'ere bare and barren. Here the river is known 
by yet another name, Chirki-darja, after a man who formerly divelt on its bank. 
Orer a^nst Tajir-bajning-kotan is the large well-built, inhabited homestead of Dtsch- 
kbl. Igis-uj, however, another homestead, founded 15 years ago, was abandoned 
after eleven years' occupadon, its owner haring betaken himself to Kutschar. Beside 
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ft we found a couple of caiioes» left there to maintain coimnunicatfon between the 
opposite banks. AH the huts in this part of the country are constructed 

of faggots of reeds, affixed to a framework of posts and beams, just as they are 
in the land of Lop. There is not a clay or adobe house to be seen 

anywhere. The highest dunes ive observed during the day were at Jar-kum. Below 
this point an arm breaks away on the right for a short distance, and then re-enters 
the river again; still, such caprices are far less frequent on the part of this staid 
fifteen-year old stream than of the four-year old one. We now passed another in- 
habited homestead, Orqsuning-uj; and then came to a miniature lake, jantahlik-kol, 
nestling at the foot of the dunes. It owes it existence to a made canal, which, after 
filling it whh water, is then dammed to prevent the fish escaping. Just below Bus, 
on the left bank, is a cemeteiy, here called iH&fko.i, each grave being marked by a 
pole with streamers {fugft). Near the cemetety’^ is an empty and deserted homestead, 
the inhabitants of which were carried off eight years ago by small-pox {ts€kaischdk\ 
and were buried clo.se by. At ArcKsch-jasluk-utturghan there Is j'-et another large 
deserted homestead; this, as the name indicates, k only occupied in the summer; its 
people, natuTs of Arelisch, spend the winter in their rillage {mdhall^ there. 



Fig. 114. LEFT bank or THE RIVER OlTOSlTE TO TOKVS-EI'AI. 


A day’s journey south of our camp was the bed of the Opghan-darja, now 
1 ^ ertly dry and filled with sand, so much so that, I am told, there is not a 
fiool of water to be found in it It enters the Tarim at Ardisch. Kamber 
who acted as my guide at this stage of my journey, declared, that he 
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was bom on the bank of the Opghan-darja, anti that he was now 58 years of age. 
At the time of his birth this tvas the pnndpal stream in the Tarim sj'stem, anti the 
Lop-men dwelt on its banks. The country it flowed through was open* for the 
most part a kamisch steppCj with but few traces of forest. Nevertheless no small 
proportion of the annual disdiarge travelled along the bed of the Dgen-darja, which 
even then was a river of considerable sixe. Between these two streams lay discon¬ 
nected patches of sand, die largest being 'rokus-kum. When my informant was 

about 25 years old, diat is to say about die year tSd6, the river took die direction 
through die channel of die Atschlk-darja, and, finally, in 1884 turned its waters into 
the existing bed. That is to say, this is true above Arelisch only, for between 
Arelisch and Karaul the river is said to have been constant to one channel for over 
sixty j'ears. 

To the north of our camp lay three streams; first, the Atschik-daija, which 
empties itself, at any rate partially, into the Tarim at Arelisch; beyond it the Ogen, 
which enters at Karaul; and farthest north the Tsclra-jan, which probably discharges 
in part into the Kontsche-darja. The two first-named flow along deep, narrow beds, 
which, in the end of November, are dr)' in dieir upper courses, though a certain 
quantit)' of water is reported to be still flowing through their tower portions. In May 
and June die Atschik-darja Is said to be completely diy; while Sn winter its water, 
except at its extreme lower end, is said to acquire a slight degree of salini^'. At the 
period of lugh water, on the other hand, it swells to a really powerful stream. Its 

banks are in this part uniiihabitetJ. The great sandy desert only begins on the 

fartiitr side of the Opghan-darja. Kamber Schang-ja asserted, further, diat in lus 
youth die region through which the Tarim now flows, at this stage of its course, 
was a barren desert. 

Tills information points to the river haiing, for a long stretch, inclined to 


the left, contrary to what we have hitherto found to bo die law governing its move¬ 
ments, at all events during die present generation, lliat law makes it keep 
shifting to the right; and, as we shall see subsequently, this law is generally appli¬ 
cable to the lowest jiart of die Tarim’s course; moreover, its operation ■— subject 
of course to certain indispensable limits — has been secular. And even within 
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those limits it Is probable, that there has 
lx;en an oscillation extending over a very 
tong period. In the part of the river where 
we are just now, the osdllator)^ period has 
been incomparably shorter. The predom¬ 
inant tendency of the river to shift there 
to die right may be a purely fortuitous 
drcumstance. When it has reached the 
extreme limit of deviation towards the south, 
that is to the right, it would undoubtedly 
begin to return northwards again, that is 
towards die left; only here the period of 
oscillation is shorter. If we assume, as Is 
reasonable, that the section of countrj', 
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which is reached and covered by the pcrodicaJ overflows of the Tarim, constitutes 
at each meridiaii a perfectly hori^omal region, with an extremely gentle slope towards 
the east, there is nothing surprising in the water, and the channels which it follows, 
being alike extremely sensitive to even the very smallest changes of level. And 
such delicate variations are called into being by the river iisdf, partly through the 
sediment it deposits, partly through the belts of vegetation to which it gives rise. 
Those parts of the area of inundation, which at times fail to be reached by the 
water, dry up, and so become a comparatively easy prey to the winds. In this w'ay 
the level is mechanically lowered by the transportation of the loose surface material; 

and whilst it is true, that the absolute change of le\'el is />er sa insigniticant, still 

the river is sufficiently sensitive to respond to even that slight alteration, and it 
does alter its course accordingly. These laws are operative on a much greater 

scale, and in a more conspicuous manner, in the lowermost reaches of the Tarim, 

and w'e shall therefore have an opportunity to study tiiem more closely on a 
future page. 



Fig. 116. OW TME TAWM A UTTLE ABOVE tOKUS-KUM. 
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TJIE TARIM RWER. 

November 26th. The level was unchanged! transparency, 8.8 cm. at 7 a. in. 
and 7,9 cm. at i p. m. Height of the banks, 1.9 m.; and high-water line, i,j iti. 
During the day ^ it was a short journey — we passed die imposing dunes of 
Tokus-kum, or die Nine Sands. They consist of a gigantic accumulation of sand, 
culminating in an iitimense swelling crowned by several dominating crests; and the 
foot of the highest portion of the mass is washed by the river, lire accompanying 
photographs will convey some idea of what that strange and peculiar landscape is 
like, a t)7)e of landscape which is probably without its parallel on the earth, and whidi 
could only originate where the actual conditions prevail, namely a powerful river 
flowing through or alongside of a desert studded with sand-dunes of colossal dimen¬ 
sions. But 1 must postpone the description of it to a special chapter, for we shall 
find that it is quite common beside the Tarim after this river turns to the south¬ 
east, that is to say, bdow Karaul, as well as developed there on a more stupen¬ 
dous scale. 




THE EAST E«[> OT THE SAJfU-ACa;;atJ|.ATIOM AT TOKUB'KUil. 


The Tokus-kum dunes that lie immediately adjacent to the river rise to an 
a titiide of 5t m., and plunge down into the water at an angle of 32^ Now, sedng 
tliat the prevmlmg winds in this part of the country blow from the north-east, it 
may be stated at once, that it would be impossible for these dunes to have such 
an abrupt descent towards the north, did not the river incline to the right, and by 
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Fig. *l8. NATIVES or al-katik-tschskk. 

moans pf its crosi^’e ento^' undermino tliem to such an extent that they must descend 
at the steepest angle possible. But tWs question, too, we shall discuss lower down. 
The Tokus-kum dunes appear to be quite as large as those of the Saj-tagh, and in 
fact resemble a small mountain-range overhanging the river. On the east they 
terminate with e?ctraordinary abruptness. The kamisch steppe, dotted over with 
poplars, advances to their very foot without any transition whatsoever, and without 
the smallest spur of sand penetrating amongst the tre*^. Now, seeing that these 
dunes are not held together by the roots of plants, but are absolutely barren, and 
coasoquendy belong to the categorj-- of moving sand-dunes, it might be e-xpected, 
that on their windward slopes, under the shelter of the woixls, there would be a few 
patches of sand still surviving. But this is not the case. Hence the suggestion oc¬ 
curs, that the eastern foot of the Tokus-kum, like its northern, may at some time 
have been washed by the river, and, as a matter of fact, there does exist on that 
side a small cr^centic pool, which may very well have formed part of a former 
loop, that has now disappeared. From the top of the Tokus-kum the only limit to 
the view was the haze on the distant horizon. To the south this gigantic accumulation 
of sand is connected with similar masses and patches of sand, all more or leas de¬ 
tached and separated from one anotlier by beds of kamiscli. And beyond tlie 
Opghan-daija begins, as I have said, the continuous, unbroken expanse of the great 
^dy desert. Indeed, even to the north of the Taiim there ts, for as far as we 
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were able to see, nothing but sand, though it is not heaped up to anything like the 
same de]^^ee that it b at Fokus-kum, and it is for the most part overgrown with 
vegetation. As compared with these stupendous masses of sand, the Tarim b like a 
mere narrow strip of meandering ribbon. There is a small lake even at the western 
foot of that part of the Tokus-kum which actually touches the river. And, as we 
shall find, tlie tendency for marginal lakes to be formed immediately at the foot of 
the highest accumulations of saml becomes still more pronounced as we advance 
down the river. 


CHAPTER IX. 

FROM THE TOKUS-KUM TO KARAUL. 

The district below Tokus-kum b called Laj-su, and there, on the left bank, 
stands the village of Al-katik^tschcke, inhabited by ten families, or 35 people in all. 
Besides these, the bek, tstam Schang-ja, had under hb authority twent}* families in other 
villages in the vicinit}'*. Another old man of ninetji'’, who was bom on the shore of 
the Kara-kbl, had some sixty years before flitted up-stream, and finally come to anchor 
in Laj-su. The huts were arranged after the Lop fashion, in two compact masses, 
both to secure greater warmth in winter and greater shade and coolness in summer, 
as well as for more efficient protection against the storms. In addition they had 
stables for their cattle and sheepfolds for their sheep, llie only trees at thb village 
were five poplars. On a subsequent page will be found illustrations of tyjjical Lop 



Fig. I1(J, ^ovr AX Ott SATUA IS CONSTRUCTED, 
































PI 25 - 



THE VILLAGE OF AL'KATIK*TSCJ1EKE. 












FKO^t Tire TOKUS‘KUM TO KARAIH^ 


133 



huts. Here I will simply repeat the native names for the different parts of the dwelling. 
The entire house is c^led t/J; tlie vertical posts for tlie walls arc Ittrkuk; the hori¬ 
zontal beams against which the bundles of kamisch are fastened, korsak; bddang^ 
the joists which support the roof; h&raj^ the spars whidi lie upon the last-named, and 
at right angles to them; targhak-Jaghaisch, narrower joists lying parallel to the bel- 
dangs; kalkan, the beam which crowns die top of the wall and supports the joists; 
and tungiukf the square opening in the roof for the smoke to escape by. This 
constitutes the wooden Framework or skeleton of the house. Against the sides of 
the framework sheaves of kamisch are set up on end and lashed fast to the spars, 

• and others are placed on the flat roof» all in sufficient thickness to keep out wdnd 
and weather and keep in the warmth in winter. The fire-place, a hole in the ground, 
is called oUsehakj arranged round it in a square are a number of wooden blocks, 
pSstk^ more tlian half of each block being sunk in the ground; tlicse are intended 
to support and protect the fdt carpets {kighis^t which,do not rest in direct contact 
with the ground, but upon kamisch mats (/tW) strmvn underneath. The fire is fed 
with long thin billets of wood which are gradually pudictl across it as the 

ends burn away. Naturally the liut soon gets filled w*ith smoke, which only gradu- 
ally finds its way out through the iungtuk, and both roof and w'alls are covered 
with a thick layer of soot. A round pole, isehitkutsdtUkf is fixed near tlie wall, 
about I */a m. above the ground, to hang clothes, rugs, and other articles on. The 
long, cylindrical pillows, or bolsters, are called mkija or jasuk. Tlie name for a 
boat is kemi^ for the paddle kudscMk^ for a net gSlme^ or gylme. In a well-equipped 
house 1 likewise noted the following utensils, wares, etc, — — sheep's wool; 
pustun = pelts; kiiniar = garments; urghsM = a reaping-hook, ivith ivhich the 
kamisch is cut; purutsih = a wooden bottle for oil; oti ~ Aour; tschojischuk = a small 
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round sickte-shaped wooden dish; iscAHmiffsck — a spoon; kara-ischugfmn = a copper 
kettle, in wliich the water is boiled for tea; iangit = a fish-trough; siivat = a withy 
basket for keeping w'ool in; iavAk ^ a wooden dLsh out of which fish is eaten, as 
also mutton, after being cooked in a cooking-pot (kasan); tobra = a bag of coarse 
linen in whidi lalkant i. e. scorched and toasted Hour, is preserved; kavak = a bottle 
made out of tlie rind of a pumpkin; k'dpitch = hard wooden slippers or sabots, 
intended to protect the or softer boots, A round, fiat stone, w'iih a hole in 

the middle {jip-ghasekt)^ tluough which a peg {.jight) is thrust, is a very common 
instrument throughout East Turkestan; it is us^ for winding the threads (r/>) on, 
w'hich tlie people twist out of their sheep’s wool, the thread wrapping round and 
round the peg as the little instrument revolves. Further, I observed — gk&lvttr = 
a riddle; paltu = an axe; kosur = soft leather shoes; kargka-Jtgde = the berries 
of the EUagnus, from which a kind of meal is made that is liighly esteemed along 
the low'er Tarim; kak-ialgkaA-b&lik ~ fish split open and dried; and balik — the 
general name for fish just taken in a net. Fishing rather than sheep-breeding is 
the mainstay of these people of I.aj-su; all the same, each household owned from 

Dventy to fift)^ sheep {koJ)y one or two cows (in/a), 
and a horse (a/). Sojuk-asch signifies a kind of 
soup, made of wheat meal dough, rolled out and 
cut into long strips, and then boiled in water. The 
people buy tea {ki>k“lsckaj\ i. e. green tea, from 
the nearest town. In a minor degree they are 
dejxindent also upon the produce of the chase, 
especially antelo^ fiesh. The tiger is only killed 
for the sake of its skin, which is especially sought 
after liy the Chinese, The wild hoar is of course 
never interfered Tvith in a Muhamedan country. 
'ITie gun h called tn/Ungy or muKttk, Hares and 
small antelopes are hunted w ith falcons, which are 
held in especial estimation all over F^t Turkman, and frequently command high 
prices. Several of the Turkish words which I have quoted above are pronounced 
flifferently in other parts of the countr)-. Still one may say that in general the 
dialectal differences are not particularly great. 

Fishing is pursued partly in the small marginal lagoons {kd/), after the ends of 
their connecting channels have been stopped up with poles, willows, and clods of 
earth, or else in the elongated bays {balung or kiSruk) which generaily exist below 
cver>' strip of alluvium. At Al-katik-tschebe fish are taken in the following way. 
Afw the bay or crook is ooverod with a shoot of Toe 4 om. tJaok, a oaaoe is driven 

^ hanging in the water, then 
the fisherman aeps fotward into the bow and by hLs own weight presses the canoe 

down, so breaks the ice. Previous to this, however, a net is hung at tlie extreme 
e^ of the freren surface. After a channel has been thus broken about lo m. 
wide, and die broken pieces of ice have been pushed with the padeUes out into the 
fcond net is let down at the new or inner end. The deptli between the two 
nets (their positions are indicated at A and B on die subjoined cut) is not more than 
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1 m., anti any fish that may cliance to be between them are caught by drawing the 
two nets together- Meanwhile the fish, frightened by the noise of the breaking icOt 
have in all probability taken refuge at the inner extremity of the creek. A fresh 
channel is tlien broken dirough the ice, lo m. broad as before, and the net is moved 
to the edge of the ice at A. In this w'ay the nets are alternately moved liigher up 



Fig. THE POSlTIOtl or THE nSHlXC-NETS IN A kORDK. 


as the ice b broken, until there only remains the innermost extremity left, and it is 
there that the greatest liaul is generally made. The net b kept vertical by means 
of sinkers or stones fastened to its lower edge, and by floats of sedge stalks {jSkan) 
tied to its upper edge. These latter also serve to show in which part of the net 
a fish has got entangled) thereupon the net is lifted with the paddle and the fish 
stunned by a blow' on the head with a club. 



Fig. 123 . 
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At Al-katik-tscheke ve obtained the following mca.surements: breadth of the 
river, 43.18 in.; mean depth, 2.5^ m.; mean velocity, 0.7*43 ni.; and volume, 68.5 
cub.m. in the second, consequently a not inconsiderable increase in the course of 
seventy-two hours. If now we make a calculation of the liigh flood volume in the 
same way as we did before, we obtain for the middle section of the river an addi¬ 
tional volume of 33.5 cub.m., and for the two sections on each side of it 19.3 and 
4.0 cub.m. respectively, or a total of 7S.S cub.m. more than the tlien c.dsting volume, 
making a grand total of 147 cub. m. in the second. 'FhLs, when compared with 
the former result (134 cub.m.), points to a truly insignificant diminution for Itigh 
summer; but it probably represents pretty approximately the actual state of affairs, 
since it may indicate tire precise point of dine when all the marginal lagoons are filled 
with water, and thus no longer levy contribution upon the river; besides, the distance 
between the two points of measurement is not especially great. 
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Novombtir 27th. Rise, t cm. ; transparenc)', 7,3 cm. at 7 a. m. and 6.9 cm. 
at 1 p. m. The high-water level was 1,31 m., and the river-banks, wluch were un¬ 
even and sloped inland, were only vety’ slightly higher. Except for two deep loops, 
the river here is not particularly winding. On tlie right tlie high sand is parted from 
the river merely by a belt of vegetation of varying breadth. Tlie dunes are heaped 
up in lofty and imposing masses, resembling huge swellings or ridges and 

separated from one another by patches of flat sand, hard awl barren clay, or thin 
beds of kamisch. .^1 the dunes are absolutely barren. The only spot in which 
the river here comes into contact with the high sand is opposite to the mouth of 
the Atschik-darja, where it just grazes past a patch on the right bank. On die left 
^dc of the river die dunes are farther dLstant, as w'ell as lower, and covered with 
poplars, tamarisks, and kamisch. Poplars are now again quite common, and we had 
thdr forests with us all day long, although frequently interrupted by open steppes. 
On the left the Tarim is joined by die Atschik-darja, making with it an acute angle 
tliat points up-stream. Had it not been for the gentle current issuing out of die 
Atscblk-daija, the confluence might have been taken for a bifurcation of the main 
stream. Tlie current was howei^er so very' slight that, although the Acschik-daija at 
its embouchure was as wide as the Tarim, it did not augment the waters of the 
latter by more than cub.m. in the second. At this time, too, the main stream 
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was rising, whibt the Atschik'datja was iministakably falling. It is very probable that 
the movement we observed w'as merely a movement of the superficial layer of water, 
and that there was a lower current frotn the Tarim forcing Its way into die Atsdfik- 
dajja along iLs bottom. After this connuence the only river remaining on the left 
liand is the Ogen-darja; except that there is said to be an old river-bed, deep, but 
now choked with vegetafion, which has never contained water wdthin the memory' of 
man. I'he mouth of the Aischik-daQa k called the Jokarki-arelisch,* 


I 



Fig. ia6. drcakinc the ice Foa flacimo the ^^CTS (s the rsTERioR of the kOruk. 


Immediately below this Important point comes the Tomanki-arelisch, or con¬ 
fluence of tlte Opghan-darja, entering from the right. Although tills river is so old, 
its terminal reaches are very' exceptionally distinct and e^y to see, and even con¬ 
tained an occasional frozen pool, 'fhe Opghan-darja, after breaking through the high 
sand at a point where dominating heights overhang it on both sides, strikes the 
Tarim at a sJightly acute angle, [Minting down-stream. Thus tire Opghan-darja has 
at some time flowed along the outer margin of the great sandy' desert in pretty 
much the same way', and under the same conditions, as the Jumalak-darJa. In this 

• Property speaking, the wont arelisek signifies a >t)ifii!tyit:on», or iplace of division, or partiogi, 
is us<si when a river ct a roatj dividcsi ot when who have l>eeii keeping company^ separivje. 

ktijlujvcht or kajUscA the word for iconflucficc** But m the coiiiitry of the longer ramn 
ibe words animh ^ ajHtgA&ff, and argkan are used id both meanings, the con&^ucnce evidently of the 
natives^ practice of irnverstng their wntciw'^ays in canoes. Thus ot AtsekEk^darj^ hav'e a waterway 
dividing inio two branches^ the direction of the current being ignored^ 

y^Mrftfy in CKmirst 
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way the migrattoru; of the nver-betl impose from time to time a limit upon the ex- 
tension of the desert sands, through their being thus to some extent swept away by 
the current. On the other hand, it is perfectly self-eWdent, that the close proximity of 
tlie drift-sand acts as a contributor)' factor to the river’s vacillation, in so far as the 
winds carry its sand into the river-bed. This topic will, however, be discussed more fully 
later on. Certain It is, any way, dmt the |>ortion of the Opghan-daija, which formerly 
travelled through the desert, us nowr buned underneath its sands- The dunes, whose 
onward movement was arrested by the advent of the Opgban-daija, liave, like thase 
which were stopped by tiie Jumalak-darja, on the removal of the obstacle, been 
able to continue their advance in one direcdon or the other. During the course of 
the dtirty years which have passed since the Opghan-darja dried up, the sand has 
undoubtedly poured across its bed, at all events for long distances, in the same way 
as we shall find subsequently has been the case with the Ettek-tarim. It only re¬ 
quires the dunes on the one bank or the other to advance at the rate of two or 
three meters a year for the inewtable result to be produced. It is of course erident, 
that the dunes are older than the Opghan-darja, and that the river flung aside 
those which stood in its path. The next time the stream returns, in the future, to 
the channel of the Opghan-daqa, it will have to do the same work all over again. 
It is indeed amazing that running water should possess such enormous force as 
to make headway against these overwhelming masse; of sand. On the other hand 
stationary water is no more able to check the onward progress of the sand flian 
the atmosphere is when at rest, so that the pools which probably remained at some 
time or other in die bet) of the Opghan^daija liave been pow'erless to arrest the 
resumed movement of the dunes- 

.After passing these two confluences we traversed a part of the Tarim which is 
very old, and which formerly sensed as tlie continuation of Ijoth the Atschik-daija and 
the Opghan-daija, just as this part itself now forms the continuation of the existing 
'rarim. Hence in that section the velocity diminishes, the river-bed broadens out, 
and becomes more deeply excavated. Above the two confluences the river-bed is 
still narrow, and the actual current occupied a broader section of it than the alluvial 
de^josits did. As the map hHows, the relation between the two naturally varies all 
the w-ay down the Tarim. WTiere the river is narrow and deep, the alluvium ne¬ 
cessarily finds little opportunitj' for forming deposits of any consequence ^ hut where 
the river grow-s broad and shallow, there is ample room for it to do so, and in 
such readies even an tnrigmficant fall is sufficient to expose quite large expanses of 
alluvium. The work of erosion, which takes place in a river of the Tarim’s character, 
K done, not at the bottom, but at the sides, and it is in this way that the innumerable 

are originated. So far indeed is the bottom of the river unaffected by erosion 
^t It ratlier tends to rise, partly in consequence of the deposition of fine materials 
brought from higher up die stream, where the erosive energy h greater, partly from 
t c cav'ing in o the eroded hanks, and partly from materials carried into the river by 
the wind. Tl^ circumstance, tliat the river-bed, instead of being gradually excavated, 
tends to nse in consequence of the river’s own activity-, combined with the influence of 
die accompanying vegetation, is predsely the cause of the Tarim s instability, whereby 
It IS incessan y s i ting its course bit by bit The only places in vvlitch bottom erosion 
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does occur for a time are those in which the slope is more decided than usual, as, 
for instance, in the Kbtaklik-daija. the Jangi-darja, and the Jumalak-darja: but even 
there its only object is to make the inclination uniform tliroughout. that is to say. 
no swifter than it is both above and below the new straight river-bed. But before 
this result can be accomplished, the erosion which attacks the sidra of the stream 
has ample time to call into being the many serpentine loops which diversify the 
river’s course. Meanwhile the bottom erosion, slight though it is, has already ceased, 
and the result it aimed at is accomplished simply and solely by the more apprea- 
able effects of lateral erosion. 

just above our camp at Busmgvar, we found on the right bank a small mai^ 
ginal lagoon, witli connecting channel, which is closed as soon as the Hgh water begins 
to subside in the summer. After that the lagoon gradually shrinks in consequence of 
evaporation and absorption into tlie ground, and the water that remains behind be¬ 
comes slightly brackish. Tlus Ls considered to improve the flavour of the fish which 
are imprisoned in the lagoon, and which are caught as soon as the water has suffi¬ 
ciently subsided. And the same things apply to all tlie other small lagoons in tliis 
locality. 



Fig. 197. RiveH'SCESfsRV Asove busrucvar, kov. 


-^bove Busrugv-ar the river is split into several arms by the alluvial deposits. 
'Hie men who acted as my guides in this locality told me, that two years before 
they itad been employed to conduct a Chinese official, who was bringing some 30 
or 40 canoe~loads of w'heat from Saldam, to store them in the or >granar],'>, 
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of Karaul, and they liad led the flotilla two claj's down the Atschik-daija. ivhich at 
that time (August) wa*; full of water, and then reached their destination in five days 
more. But they had used their paddles, and consequently travelled a good deal 
faster dian we did, for we were merely drifting with the current. My reason for 
citing this episode is to show, that the Chinese, who are practical and enterprising 
peo]jle, liad also attempted to navigate the Tarim, and a\ail themseh^ of this na¬ 
tural waterway. Besides this, 1 heard of two or three other instances of similar 
attempts being made on Chinese iniriativei Ijut seeing how seldom tlie example lias 
been followed, it would appear not to have been altogether satisfactory'. In fact, 
tile river is too distant from the towns and their agricultural centres, and also from 
the commercial highways, to be of much real advantage in tltis w'ay. Add to this, 

tile wearisome preparations which have to be made to procure a sufficient number 

of canoes, and thdr relatively small carrying capacity even when they are lashed 
together in paira with the view both of making them hold more and 

of steadying them. Under these circumstances it is cheaper to employ the ordinary 
means of caravan transport. ^ 

November sSA. Drop of i.s cm,; transparency, 7.8 cm. at 7 a. m. and 7,2 

cm. at I p. m. Height of the banks, 1,33 m.; high-water level, 0.9S nj. In this lo¬ 

cality' it was not expected that the river would rise any higher before it froze. The 
reason of this may be in part that the rise, which was occasioned by tlie return of 
the water from the ^ks, had by this spent itself, and become less noticeable, and 
in part that the beginning of the frost was now imminent. In the evening the na¬ 
tives declared, that three days later the drift-ice, JkUmni or iWr, would begin to 
show Itself, and tliat it would last about ten days, and then the river would become 
definitivdy frozen over. However, as ii turned out, they were wrong, for on the 
morning of tlie 28th tlie surface of the river was thickly strewn ivith soft drift-ice, 
especially in those parts of the stream which moved fastest, where it grated and 
rasped together. During the day, however, the tlrift-ice gradually disappeared, and 
by t p. m. was mostly gone, and entirely so by 4 p. m., when there was not a 
single patch left. Indeed, it would have vanished a good deal sooner. r>nfv \t 




a whole series of loops, to a direction north-nonh- 
ttre the river turns consists of bairen and desolate 


next the stream, lies the lake of Tallik-tokajning- 
nver and containing brackish water, here called 


to the north-west, likewise 
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S£'j~sUi diough in other districts known as atsckik^sv<. Btdiiml the two big massive dunes 
lies another lake, Jajir-kol, wWch is only supplied through its canal at the season of 
high Rood. The map would seem to suggest that it is the dunes of these hvo 
lakes that compel the river to alter its course. But this is not so; the contact 
between them is purely fortuitous, for when dunes come in tlie river s way, it simply 
sweeps them aside. 



Fig. 118. Left. s.t« i.ej s-u 3-*s Jo* »'*f = dqjlh. Right. 

50 77 ®7 80 74 78 So 73 79 70 54 43 1 

54 68 82 75 71 75 80 75 68 54 40. jt ^ velocity. 

59 68 81 83 75 76 80 68 60 45 j 

Breaddi = 5t.i m. Siva, Nov. 28, Scale 1:500. 



Fig. 199. THE SAUE SECnOtt AT BICH WAIEA. ScaJc 1 i6oo. 


At the base of the sand there is a loop to the left, most distinctly marked 

wliich was abandoned by the river the year before. On the right there are low 

dunes, w'ith vegetation, in a locality called Tbttbni-Jaghatsch; and on the left the lake 
of Sattovaldi-kfil, smothered amongst the reeds. The lake of Laj-tschapti> on the 
right, where a very successful fishing was then being: carried on, was formerly much 
^jlfger, but, as the name indicates, it became partly filled with day (/ay) during 
some overflow of the river* Nest comes, also on the right, a forest rq^'on, Sagislik- 
tschekej opposite to it the forest is known as Siva. Tlie locality in whidi we en¬ 
camped was dotted all over with smaU sand-hills, and therefore bore the name of 

Kum-tscheke. Here, too, there w^as a marginal lake. Tw'o or three of the little 

bays behind the alluvial deposits were covered with ice s cm. thick. All day the 
poplar woods were abundant in every direction, but at Sira they were especially 
dense and beautiful; in fact, die word jjt'O means a wood of tall, slender poplars. 
At this spot the river measured 51,3 m. in breadth, 1.979 m, in average depth, 0.6633 
m. in mean velocity, and had a volume of 67.21 cub.m. in the second- Thus in two 
days, notwithstanding die influx of die .^tscliik-darja, the river had lost 1 ’/'i cub.m. 
The height of the banks was here 3.36 m., and the high-water level was 2.1S m, 
aboi'e die existing level An approximate estimate of the volume at the season of 
high summer gave 167 cub.m. in the second, or io cub.m, more than the measure^ 
ment of a6th November. These ao cub.m. — in reality it must be more — will indi¬ 
cate the volume of the Atschik-daija at high water. Here 1 was given the folloiving 
particulars about the dry river-bed that lies to the north: its name is the Kiirugen- 
bgen (the Dried-up O^n); it lies three or four km. north-west of Siva; it ceased 
to cany water thirtj^ years ago; it issues from the left bank of the Atschik-datja half 
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a day’^s journey above Orosaoing-uji, traverses a verj' sandy' region, sparsely dotted 
with poplars, and finally enters the Tarim below Siva. The tract of country 
between the Tarim and the Kumgen-bgen is occupied on the south by poplar woods? 
and on the nordi by sandy desert and steppe, and this conformation extends like¬ 
wise across the last-named watercourse. The latter district is now entirely unin¬ 
habited. 

November 29th. The fall was + o; the transparency, y.a cm. at y a. m. and 
6.9 cm. at I p. m. ITie temperature of the surface water was now at the freezing- 
point, and it was only the movement of the current which kept it from freezing. 
From many different quarters we were told that, after the drift-ice had begun to 
appear, a single storm would suffice to bind the entire river in glacial fetters in the 
course of a single night; but if die weather remained calm, die drift-ice would con¬ 
tinue to show for about ten days. AH the bay's and creeks and quiet reaches which 
were cut off from the stream were now sheeted with ice strong enough to bear a 
man, and every morning our ferry'-boat and Its attendant canoes were frozen fast, 
the ice being of the same strength as it was in the detached pools, and the craft 
had to be chopped out to get them free. \V'here the current was feeble, or there 
w'as none at all, a fringe of ice formed ail along the banks, and every day these 
fringes grew thicker and broader, gradually contracting the belt of slowly moving 
water between them. A more or less thin belt of ice was by this formed round 
every alluvial deposit, as also round every piece of drift-wood that stuck up from 
the bottom of the river. All the moist parts of the channel, wdiich were exposed, 
were frozen as hard as stone. In the morning the river was quite white with drift- 
ice. Through the action of an eddy close beside our camp the ice-disks were 
packed a foot high all along the edge of the ice in die bay where we were frozen 
in. At noon the stream was still half covered with drift-ice, and at 7 p, m. fully one- 
third of the quantity' that there had been in the morning was still left, and at a late 
hour of the evening it had not all gone. 'Hms the river liad taken one step more 
towards its winter lethargy*, in that it now bore drift-ice throughout die twenty-four 
hours, while the drift-ice itself was increasing in thickness and in size. According to 
what the natives told me, the only tilings tliat could now banish it for say 48 hours 
or so W'Ould be bright sunny days and cloudy nights. 

A closer examination of tliis kotttui or had 4 showed, that it consists entirely 
of minute needles, flakes, and cry'stals of ice, all as thin as paper, and pressed 
together into compact masses, which glisten like new-fallen snow the moment they 
appear above water, but when within It partake of its colour. Tlie form they* 
usually assume is that of disks, seldom more than one meter in diameter. Tlie dr- 
^lar shape is imparted to them partly through rubbing against the banks, partly 
tl^ugh natural friction when they come into sections of the current which move 
with unequal velocities. The same causes produce on the edge of each disk a 
flange or ^ of soft, slushy ice, which turns snowy white the moment die water 
rons out of It. In coasequence of tliis, the drifting disb look like wreaths of, say, 
immortelles floahng on the surface of the river. Every* time they jostle against the 
proye^ions of Ae bank, or come into collision with other ice, a sUght osdila- 
tion B set up m them, whilst at the same time the flange, at the point of impact, 
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grows a irifte lii^^her and firmer. The surface inside the flange is perfectly smooth 
and bright, and gradually freezes together into a cake- During the w'armer hours 
of the day a good deal of these soft ice-wreaths melts away, so that by evening 
there remains little more than tlie firm nucleus, though it too is softened; but then 
comes the night-frost and begins to consolidate it again. Tlius each of the^ disks 
of ice acquires a certain depth, varying from one-half to two-thirds of its djameter. 
The bigger ones used often to get aground, cv'en in places where our ferry-boat 
did not touch the bottom. Fr«iueotly, u[>on striking against pieces of drift-wood or 
getting into an eddy, they would split to pieces j but the pieces soon showed a de¬ 
cided tendency each to resume the regular rounded shape. Some of the larger 

disks had cracks across the middle, showing that they w'ere composed of two or 
more smaller disks, which had come into collision with each other. The natives were 
aU unanimous in declaring that this soft drift-ice is formed at the bottom of the 

ri\'er, and that during the coldest part of the night it rises and coagulates together 

into lumps. But the dny ice crystals and lamiiue consist of perfectly pure ice; one 
would think that, if they were formed on the muddj' bottom, they w'ould be rather 
discoloured. Thdr characteristic shapes prove, on the other hand, that they are not 
fragments of the superficial ice which has congealed during the preceding night; 
indeed the current was still a hindrance to the for¬ 
mation of such ice. Possibly the seat of their origin 
IS the stratum of water intermediate between the 
bottom of the river and its surface. The fact of 
these disks not being mixed with mud and sand is 

of course no proof that they cannot he formed at tlK ^ ^ 

bottom of the river; for, supposing they did contain ^ DRirr-icE. 

such, they w^ould be unable to rise to the surface until 

they liad got rid of them. Upon poldng the liottom of the river in the morning 
with a punting-pole, we found that it was as hard as a stone, just as though it 
actually were cased with ice. Later on in the day, however, it became soft, as it 
generally w*as; tliat is to say, the bottom ice had then been liberated and risen to 
the surface. As we lay anchored by the bank, we could easily observe how at 
sunrise the quantity of drift-ice on the river used suddenly to augment in quantity; 
meanw'hfle the grating, rustling sounds increased In intensity', and the drilHoe used 
to collide with the ferry-boat with greater force. That was the time of day when 
the blocks of ice were solider; but by midday they used to get so soft that it 
easily posable to thrust a pimting-pole right through them without altering their 
shape. A few of the disks remained hard all day. but these w*ere formed in a 
different manner from the majority, in that thdr nucleus consisted of a compact 
sheet of ice which liad become somewhere loosened from the river side, and then 
got adrift; yet tlie edges of even these harder disks were equally provided with the 
soft snow-white Range. The natives assert, tliat the drift-ice quickens the rivers 
velocity; but this is not very likely. Tlteoretically, the drift-ice ought to move a 
trifle fa-ster than the surface water, because the disks, owing to the depth of thdr 
immersion, are also carried along by those strata of the stream which are least re¬ 
tarded through the friction of the bottom or die friction of the atmosphere, although 
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the disks do lose momentum through coming into collision with the banks and the 
edges of die ice that, lines them. On the other hand, this drift-ice Is not esiiedally 
seositive to the wind, and for the same reason as before, namely tliat it is earned 
along by strata of the stream upon which the wind exercises no influence. W^ere 
the river was sinuous the movement of the ferry-boat was manifestly checked by die 
driftrioe. So long as the river was free from ice, our ferry-boat’s weight and mo¬ 
mentum used to carry her across the eddies and stagnant places; but it was precisely 
in these spots that the drift-tce was accumulate<l in the greatest quantity, so that our 
clumsy craft could not fail to be checked by diem. The movements of the drift-ice 
made it much easier to study the relations of the surface current. The strips of 
running water and the eddies looked as if they were marbled or stained; and the 
drift-ice was most paeJeed where the current was swiftest. 

This day the river described two larger loops, to say nothing of minor sinuo¬ 
sities. Although the high sand marched quite close to us on the right, it only 
touched the river with tivo or three projecting tongues; between it and the stream 
stretched a belt of kamkeh steppe, the iprairie> of Central Asia, with poplars, now 
completely denuded of leaves. Forest was quite general, and old, as would be 
expected be^de this portion of the river, whidi has not shifted its channel for a very 
long lime; yet it was only at the sharp turns, where the banks were high, that the 
trees approachetl close to the edge. The channel here presents pretty- much the 
same character and appearance that it did below Lajlik: it is moderately broad, full 
of alluvial deposits and mud-banks, and is inclosed betiveen high, steeply scarped 
banks, crowned by- ancient forests. 


On the right we passed the termination of an artifical canal, 'fottbru, whlcli 
in the summer supplies with iiater a lake lying behind the nearest high dunes. 
On the left are Rahmaning-kbli and Rahmaning-kdimng-ajaghbkbl, both entirely 
cut off from the river, even a connecting canal is wanting; hence their water Is 
bitter* Then comes the Ordak-jeghan-kdl on the right and lliasi-koli on the left. 
Next, near the right bank, is a patch of high, barren sand, called Ansasch-kum, 
after a pavan, or ihunter>, who used it as a point of vantage whence to keep a 
look-out for game. I was assured that ten years before the wild camel had been 
seen at this the extreme outpost of the desert towards the north. Indeed, wild 
c^el are smd Mcasionally to vkit the Opghan-daija, where they are hunted by 
the men of Schah-jar. Kamber Schang-ja declared, that in this district seven wild 
^mels had faUen to his oi^m gun alone. All die inhabitants of this part of the 
Tanm know well that wild camels do exist somewhere in the desert, and the state- 
men niatc a ut its emg at Ansasch-kum k all the more likely-, because 1 myself 
in 1S96 foun^d the animal's tracks a long way to the north of the point where die 
K«nja-(lar]a finally dies away in the sand. 

A forest-tract on the right is called Sagi.s-tschehe. The dry bed of the 
Kurugen-dgen enters die Tarim from the left just above the place where we en- 

d^nce, but as soon as the big river drops it flows back again. In the localities 
e had gently pa,^ through small marginal lagoons were very numerous, and they 
still continued to be present for a good distance lower down! They possess one 
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peculiarius m that they are served by only one canal, whereas the iagoons higher up 
are not only considerably larger, but each possesses both an mdow and an outflow 
channel. Several of them arc also to a certain extent artificially made, for the 
channels which connect them with the river liave been dug in places wh^ the 
subsidence of the bank has left as it were a natural reservoir. The sole object of 
creating these artificial ade-reservoirs is the fishing. Generally they liear the name 
of the man wlio dug the connecting channel, anti who coreiequently enjoys the ex- 
cluave right of fisliing in them- And where we have one of these lagoons not nam^ 
after a man, as for instance, the Kotaktu-kbruk, it may be assumed that it owes its 
existence to a natural overflow, 

November sotJu Drop ± o; transparency, 7.* cm. at 7 a, m- and 7-0 cm, at 
I p, m. The higb-water level ran 1.35 m. above the existing level. There w^as 
to-day less drift-ice than usual on the river, owing to the minimum temperatin^e 
being more than ordinarily high; in fact, the surface was barely half covered with 
ice, and notwithstanding that the sky was clouded, the greater part of what th^e 
was disappeared during the course of the day. The air was still and mild. By 
evening the few pieces of drift-ice that srill remained were both soft and small. 
Tlius, with regard to its -winter panoply of ice, the river rather retrograded than 

The Tarim then became unusually straight, making only one or two sharp 
Uirns towards the close of the day’s journey. The high sand kept us feithful 
company on the right, at a greater or less distance away, but always visible as 
a lofty swelling of a yellow colour- In fact, it forms sucli a conspicuous and all- 
dominating feature of the landscape as to suggest a mountain diain of northern 
'i'ibet, and it exhibits the same rounded and denuded outlines. It is said to streteh 
uninterruptedly towards the south across the whole expanse of the desert; whidi 
indeed Is quite likely, for there is nothing to suggest tliat the sand in the heart of 
the desert is not unbroken. Towards the dose of the day, however, a bend m the 
river brought us once more dose in to the base of die sand at the only spot where 
it bore a few poplars. We had never been so near it since we left Tokus-kum. 
The accumulations of sand-tluncs attained altitudes of 60 to 90 m. Along the left 
bank, too, there ran chains of sand-dunes, but they were very much lower in altitude, 
and while some of them were absolutely barren, others were scantily clothed with 
vegetation. A day’s journey to the north lies the bed of the Ogen or Ugen-daija, 
with its accompanying belt of forest. Otherwise the country- between the two is 
entirdy occupied wth low dunes and with what tlie natives call idttir or ioHifr, 
that is to say sandy soil destitute of water, though bearing tree-stumps and other 
traces of dead vegetation- 

At Ak-daschi there is a break, a gap or vaUey, through the sand-dunes on 
the right, the bottom of which is stated to be level and free from sand. This, 
too, is believed to be the last survnnng section of an ancient river-bed, of which no 
otlier traces are known. Tiie bare soil between the dunes supports some scanty' 
scrub. Then follow in succession — on the left tlie densely wooded tract of Jam- 
alghan; on the right SagLslik-tscheke and Jurgelik-tscheke; on the left the little 
fishing-lake of Rahmaning-kbrughi, OrmSft-tildi, -with three small lakes, and Miilken- 
II4dm ^ m 
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Sgcr-kol without any visible oonnecting charinet; and on the right an unnamed lake, 
now cut off from the river, and Bos-bktc, The two last lakes are also witliout any 
visible connection with the Tarim; possibly they draw tipon some stibterranean 
supply. Here the river makes a sharp bend, the neck of land at die base of the 
bend being so narrow that at the next high flood it must infallibly be cut through. 
The place where we encamixid was called Ait-ott 5 g 6 n, During the last tivo or 
three days of the journey we liad observed remarkably few people on the river- 
banks; in fact, we bad seen no natives since learing Laj-su, although w’c had on 
a lew occasions obscr^'cd their huts and seddamsy that is to say, cubical arrange¬ 
ments of poles on which ilie antelope hunters place their >bag> for protection, though 
tire only game tliat we noticed, and tliat at intervals, were pheasants, hawks and 
ravens- 

December tst The drop was + o; the transparency, 7.0 cm. at 7 a. m. and 
6.S cm, at 1 p, m.; the height of the banks 1.4; m.; the high-water line i.jo m. 
The river travels by wide windings towards the north-east. The high sand still 
keei>s us company as Ijcfore, though sometimes, when the river bends away from 
it. it becomes bidden behind the forest, which consists here of poplars of a venerable 
ag^ At the second of the day's loops die river grazed a high dune, the top of 
which .ifforded a wide and commanding view of the adjacent countr) . The loop 
was full of seilimentaiy deposits, and the frozen stagnant water between them, 
being bright and blue, contrasted sharply with the grey, muddy water of the 
moring stream. The ice was now a decimeter thick. To the south-east there 
exists nothing but high satitl, absolutely destitute of vegetation — an *ocean» of 
dunes as far as we were able to see. To the north-west there Is low sand as here¬ 
tofore. The zone of vegetation which accompanies the river is at the most two 
to three kilometers broatl, seldom more, unless we add die scattered tamarisks which 
manage to subsist amongst the sand; in fact, it appeared to be in a transitional 
stale, verging on extinction. Along the base of the high dimes next die river there 
IS generally a zone of poplars. Dunes which actually impinge upon the river are 
called by the natives or ibank-hiU^. To-day, again, the drift-ice was not 

^peciall) plenuful, though it managed in a fashion to persist until the evening. 
Upon reaching Jigdt^re we were half-way between Uj^u and Karaul. Jigdt 
^re being on the bound^- bertveen die two districts. Here the northern Ld 

On th ^ ri\ f T ^ r ^ ^ the liends. 

TJL laif in i^ Vi? V Neither our camp nor 

balkl ' Th^ to a« fewer, too, upon the 

9.S cm. at . p. m. Thus Juring the past few days the riv.; had i 

rapid rate n-as no doubt due to the great velocit,- of the stream; in part 
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also, I dare ,say, to bottona ice rising to the surface and stirring up the tiiiitl. llie 
banks were here 1,42 m, high and the liigh-flootl level o.^ m. The drop in these 
two data was due to the river having broadened out; in tltis respect it resembled 
the reaches below' The banks were planted with forest. The river-bed con¬ 

tained extensive deposits of mud, separated by more or less considerable arms of 
the stream, the larger of these being open, as we indeed perceived some distance 
before we reachetl them from the movements of the white <1 rift-ice, whereas the 
jiaiTowef arms were froxen over. The nati\'es have observed, that the muddy water 
freezes nrore easily and earlier than the bright water, other conditions being of 
course equal. The river flowed unusually straight, especially during the second half 
of the day. The only living creatures we saw were ravens, though on the banks 
the tracks of antelopes, roedeer, red-deer, hares, foxes, and wild-boar were reixirted. 
The sand retreated somewhat, and during the latter part of the stage was out of 
sight. At Kiscltlak-uj there is a loop abandoned by the river five years ago, and 
now containing a reed-grown lake, which was frozen. Then we came to two small 
fishing lakes, Karaunelik-kol and Kutuschtu-arigbi: the latter, which is divided into 
two basins, derives its name from its owner. Farther on, on the same side of the 
river, is Jaka-kol surrounded, like the preceding, by sand-hills bearing poplars. 
Towards the nordt-west it is now 3 or 4 km, to the Ugeo- 
daija. 'Hie zone of sand which hitherto lias extended be¬ 
tween the two rivers has gradually thinnetl out and now 
ceased, or at least dwindletl away to a few scattered dunes, 
low in elevation and covered with vegetation. Apart from 
this, the belts of vegetation which accompany the ttvo rivers 
are here continuous, forming a single forest. On the right 
lies the sandy district of'Fataktik-kir, and on the left the Fig- tji. 

forest tract of Kondak-alghuLscli and tlie lake of Ilek-kbL 

December 3rd. Transparency, 9,5 cm. at 7 a, m. and 7-^ ’ P' 

Height of banks, i.jj m.j high-water level, o.Rt m. The ferr)'-boat, which lay all 
night beside a perpendicular bank of the height indicated, gave rise to a whirlpool, 
w'hich gradually excavated a kind of cave (fig. 13O die sandy bank. The ground, 
being frozen to the depth of 2 dm., consequently hung Bu.spended above the river 
like a vault, and was strong enougli to bear a man upon it* In the morning the 
river was three-parts covered w'ith drift-ice. The quantity, or rather the concentra¬ 
tion. of the drift-ice tvas a constantly changing factor, varying inversely as the 
breadth of die river. Wliere the latter is narrow, the whole of its surface liecomes 
fillet! widi g]i.steniiig moving ice, but when it widens out, the ice separates and 
becomes more scattered. In the loops the Ice packs and piles itself up into minia- 
tore toTosses or »hummock.B>; hut under normal conditions the glittering white string 
of ice-disks moves quietly and steatlily down w'ith tlie stream, and seems to .some 
extent to a*s.sist the drift of the ferry'-boat, for w'ben packed about by it, she did 
not appear to be influencetl by the wind. In the narrow readies, wliere the drift- 
ice grinils together and rubs agaiast the banks, it protiuces a rusding, sawing sound; 
in die broader parts of the river it flows on the contrary- more-stlendy. Upon 
getting caught in an eddy or thmst aside into dead water, the disks come to 
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a stand*itt[l; but soon the space grows too crowdedj and some of them are again 
thrust out into the current, and so continue their journey down the river, until they 
once more lodge against some obstacle or other* The river (s now finally frozen 
for the winter in the spaces between the mud islands, all round the margins of the 
alluvial deposits, and over tlie shallow places, where there is a slight current or 
none at all; and consequently, where the river is broad, one sees large expanses of 
ice, as bright as glass, reflecting with extraordinary viWdness the objects in their 
neighbourhood. On between these bright ice-sheets moves unrefstingly the white 
chain of ice-disks, contrasting in a striking way, both by their colour and their mo¬ 
vement, against the fixed ice-belts that fringe the banks. These latter keep encroach¬ 
ing more and more upon the strip of open water in the middle of the river. 
My guides gave the stream another six or seven days before it should be comple¬ 
tely frozen over; but they declared with emphatic conviction that even then, if a 
stonn were to arise, it would be set fast from end to end in a single night. 

During the first hali of the day s journey the river was tolerably winding, but 
during the second half unusually straight. It was very broad, especially at the points 
of some of the windings, where it swung out so far as to leave veritable small 
lakes, now howe^'er filled for the most part with alluvial deposits. And as the banks 
were here lower than usual, we had a most extensive view on both sides of us. 
Looking northwards we perceived, on die otlier side of the thin forest which grew 
nearest to us, the thicker wood.s of the Ugen-darja; while to the south the ydlo^ 
ma.sses of sand glinted through die stems of the poplars. But the edges of the banks 
next the river were all along lined with thick beds of reeds. During the latter 
part of the stage, while the river was flow-lng towards the north-east, the sand once 
more receded out of sight On tlie north there were now left only an occasional 
solitary' sand-dune and mounds overgrown with tamarisks. 
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CHAPTER X. 


THE HYDROGRAPHIC RELATIONS OF THE UCEN-DARJA 

AND THE TARIM. 

Tlie Ugen-tlarja was now rapidly approaching. Dae north of our camp at 
Ilek there was a place on its bank called Daschi, inhabited by 6 Loplik families; 
but between that place and Karaul there were reportetl to be only two shepherds 
and their families sdll dwelling beside the Ugen-daija. The immediate vicinitj' of 
die main river is, as we have seen, wholly uninhabited al) die way from Laj*^ to 
, Karaul, except for an occasional shepherd, who may flit over with hk Hock for a 
time from the Ugen; for the pasture beside die Ugen-tlarja is considered to be 
better than that beside the Tarim in diis part of its course. Tlie former stream 
was said to be frozen over, though the ice ivas sdll thin, and not strong enough 
to bear a man. ITius the Ugen-daija freezes later than the 'I’arim, a fact which is 
due to several circumstances: it is better protected by its thicker forests, it is narrow 
and deep, and its water is always clear and sdll. The same circumstances also 
cause its ice to break up in die spring later than that of the Tarim. 

A big bend which the latter river makes at Abbas-kbtbrmesu, below die forest 
tract of Jarghutschak-kumdi, approaches very' near to a southern loop of the Ugen-daija, 
die distance between die two being, I am certain, not more than one or two hundred 
meters. We have an evidence of the fact in die first of diese names, for koit^rntfsn* 
means >portage», or the place between two rivers where a canoe can be dragged 
across from the one to the other, u r., the narrow neck of land at the base of the 
loop. Just below this is the double lake of Daschi-kbt, which, besides being connected 
WMth the Tarim by a channel now dry, derives part of its water also from the 
Ugen-darja; in fact, it is said to lie nearer to this latter river than to the Tariin. 
Here the left bank is called Kala-askan, or the *Hung-up Skull*, a name that we 
find under one form or another in various parts of East Turkestan, The next south¬ 
going loop makes a serious attack upon the base of the high sand. At the time we saw 
it, the inner end of the loop, next the dunes, was filled with deporits of sand, and the 
channels of water which ran in amongst them were frozen. At these points, where the 
river touches the outermost margin of die sandy desert, changes, even though not of 

* Frotu kst^ak ^ to fetch, (o dng. 
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a drastic character, take place ever^- year- Early in the s])riiig. before the ice has 
begun to break up, the storms from die east and north-east blow the dunes over 
on to the ice; though it may be to no serious extent, still blow them they do. At 
last the ice breaks; then there is a sand-slip down the dune side Later, when the 
ice has melted, and the current has grown [mwerful enough, the sand which lies in 
its pat!) is sw'cpt down mto the bed of the river. But tills sand, be it remembered, 
only a few days, or it may be a few weeks, earlier formed tlie basis or support 
of the towering mountain of sand which now hangs threateningly above it Here, 
then, sand-slides of some magnitude continue to t^e place, and as they fall, they 
are swept away one after the other by the stream. In other words, in these spots 
there is an incessant struggle going on between river and ilrift-sand, 'Hie latter, 
bowev'er, because of its merely passive power of resistance, is doomed to succumb 
to the aggressive and incessantly active agency of erosion. 

On the left bank I have to record finally the two names of AH Bek- 
kat^n-uj and Momuni-ottogho, and on the right Ai.’ul Eselning-uji and Karghasi- 
asti. Ibis region is said to have been inhabited about seventy years ago, a fact 
which is also clearly witnessetl to by the names, which tradition presen’cs long after 
their owners have died and been forgotten. From Momuni-ottogho w-e obtained our 

first glimpse of the Kunik-tagh, faintly discernible 
m the north-east, at a distance of 45 km. Thu.s 
in w'inter tlie atmosphere is not so especially 
clear, at any rate when compared w'ith the clear 
atmosphere of Tibet, where it is possible to see 
mountains at tliree times that distance. In sum¬ 
mer it would be very- rarely, if indeed it would be 
,. jxjssible to perceive the Kuruk-tagh at a 

distance of 45 km. The prevailing wind in this jiart of the Tarim basin comes from 
the east. \\ itb regard to the river’s clvaractcristics, 1 was told that it begins to rise 
m the beginning of Aug^ist; the high water reaches its maximum in theendofSep- 
temlier or beginning of October; from die beginning of November it subsides rapidly 
day by day, until it reaches the level at which we found it and which it maintains 
until the river fizzes, In this part therefore no secondary rise has been obser^^etl 
just heTore the winter tee sets in; whence we must conclude, that the rise which does 
occur higher up, when the surplus water from the irrigation canals finds its way back 

k , ..Jir. “ "1 '’''‘='^"*,''■“'5 “ h"‘' hs back into in Ms locaiit}- 

. ptriltti} eydent. In tire hist place, there are no cultivated tracts in the neigh- 
teurWi and ,n tlic .recond place, the ImsclikSMlaiya and the Ugen-darja, both 

ililrL °h intercept any spring water that 

r.i^ “ far down out of tire mountains. But after the Tarim 



Fig. tjs. SARD BLOWN DOWN UPON 
THE ICE or ITIE RIVER, 



•IK. level nses up-stream. And tlren of courae, wlren tire Ivindramre is removed, the 
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water subsides again. The river remains frozen for three months, or if we take 
into account the soft anil rotten tcc of early spring, for three and a Iralf months. The 
melting of the ice occasions here, as every'where else throughout the ba.sin of tlte 
'['aritn, an early spring flood; but after that has passed, the river continues to drop 
until it reaches its lowest ebb in June, Here I was told that, whilst the 1'scha*jan 
does indeed empty itself into the Tschong-kdl and a series of small lakes, yet for the 
la.st t5 )'eam it has failed to effect a junction with the Kontsche-datja, 

December 4tb. A rise of i.t cm,; transparency, 7.4 cm, at 7 a, m. and 7.9 
cm, at I p. m. Height of the banks, nid high^ater level, o. 5 s lo* During 
this stage the rit'cr was straighter tlian ever, and the velocity coastdcrablc. Just 
tjelow ^lomuni'ottoghp the river widens out over an enormous expanse; its numerous 
arms, winding amongst the seiUmcntary de¬ 
posits, give it the appearance of a delta, 'fhe 
high sand recedes to a comparatively great 
distance, and was only seen on two or diree 
occasioas. Forest is plentiful all the way to 
Karaul; but at Karaul kamlsch steppe, tama¬ 
risks, and small conical hills are the predom¬ 
inant features, the (Xiplars t)eing confined to 
a few individual trees standing some distance 
back from the river. Here vre tlid not see a 
single human being. Tlie drift-ice appeared 
less abundant than usual, though it was in 
appearance only, for the river was here wider* 

-‘\t Attamet-arghaj (Attamet’s grave) 
there is said to be a tomb, surrounded by a 
wooden fence, still preserved from olden times. 

Other name.s of die local topography are — 

,'\ral-kitrti, the Island Sand, small dunes, with 
vegetation on them, situated like islands amongst 
the poplar forest; Karaiil-dung, a dominating 
sand-dune on the right Ijank; then, lower down 
on the same side, Basdi-tam, with an arti¬ 
ficial canal leading to a wheat-field. Here it was we first found human beings 
again, namely, two families. There too the river turns and flows due north. On 
the left, tliat is on the angle between the I'arim and the Ugen-daija, we passed an 
Isolated patch of low sand-ilunes, bearing vegetation, and with a couple of small 
lakes nestling against tJieir southern foot. 'I'lie Ugen-darja, Just before entering the 
Tarim, describes a loop to the south-east, south, and north-east, and in that direc¬ 
tion effects its confluence with the Tarim, when the latter is flowing nortliwards. 
Shortly alter tliat the Tarim inclines to the cast and east-south-east. Here then at 
Karaul we have one of the most important points in its hyilrographical system, 
namely the point where, after its long course tow’ards the east, it turns to the south¬ 
east, and so travels to its terminal lakes, Tlie little village of Karaul, consisting of 
4 huts, stands on the right bank of the Ugen-darja, a short distance above the 
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confluence. Below the left bank of the Tarim, as it were on a peninsula between 
the two rivers, lie a number of small lakes. ITie country here is quite open. 

The water of the Ugen-daija was transparent to a depth of &9 cm*; that of 
the Scbah-jar^aija was transparent down to 78 cm. The reason for the difference 
is that the former river had a gentle current, whereas the latter was stationarj'. The 
bright, blue-green water of the Ugen-daija makes a strong contrast against the 
turbid current of the Tarim, and the difference is still distinguishable 300 m, below 
tlie first point of contact The brighter water of the Ugen-daija gradually con¬ 
tracts under the left bank of the Tarim, until it finally dies away. At Karaul the 
Ugen-daija was frozen over, though the ice was so thin it would not bear the weight 
of a man. At tts mouth the only ice consisted of thin, narrow strips fringing the 
banks. 



Breadtli =? 54.9 in. Kauuil, Dec. 5. Scale i : 4 do. 


Just above die confluence the w'idth of the Tarim was 54,9 m.; its mean 
depth, 1.3162 m.; mean velocity, 0.74 m.; and volume, 55.33 cub.m. in the second. 
Hence, since 28th November, it had lost 11.9 cub.m., an unexpectedly large quantity 
when we remember the shortness of the distance and die fact that no side-arms 
here break away from the river, 1 have no doubt, however, that the level oscillates 
just about the time die river freezes. Each part or section of the river is depen¬ 
dent upon the sections which lie above it, and any oscillations that take place in 
them must in some >vay or other make themselves felt throughout the whole of the 
river’s lower course. If we Imagine the higher secdons to be subjected to a more 
than usually severe frost, then the sections lower down become deprived of a portion 
of the u-ater which would in the ordinary course of things have come down to aug¬ 
ment their volume. It is just this circumstance, of enormous quantities of water 
becoming ice-bound in the river, whidi occasions the first spring freshets when the 
great thaw takes place. Every effect must have its cause! Thus the spring flood 
is amply the retarded flow of autumn, which has been detained in the ban of the 
frost during the winter. 
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• In this ciw, in amsequuDCc of drift-icir, the velocity of the 5wfacc-w»ter was iHeaswred ity 
aid of chronometer and icogth of canoe. 
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The (jgen-darja had at its embouchure a breadth of 23.46 m.. a mean depth 
of t.756 m., a mean vdocity of o.« m., and a volume of 9.061 cub.m* in the second- 
These measurements are not, however, quite reliable, since, owing to the e.\tremely 
slow rate of flow, I was unable to measure more than the surface velodtj', by cal¬ 
culating die number of seconds taken by a fioat to move from one end to the other 
of a 4.55 m. long canoe held fast by an andior. The datum for the volume is 
therefore, by assumption, too great; the real result would be one or two cubic meters 
less, or, let us say, about 8 cub-m. in the second. At this time, however, none of 
the water of the Tarim was making its w'ay up the bed of the Ugen-darja, as w'c were 
easily able to satisfy ourselves at a shallow ridge or shelf which crossed the latter 
stream a little way up. The Ugen-darja is Indeed the deeper of the two; but there 
exists no reason w'hy the water of die Tarim should penetrate up it, for all the way 
up the Ugen-darja stands at the same level as the Tarim itself 

The two rivers always stand therefore at the same level in the w'ay shown 
in fig. 137. When the Tarim rises, the Ugen-darja must rise too, for the latter 
receives, as we have shown above, several arms from the main stream. WTien the 
Tarim drops, after die spring freshets are gone, then the Ugen-daija likewise drops 
to its lowest ebb. 

In respect of their morphology there is a great difference between, the two 
rivers. WTiereas the left bank of the Tarim is 0.49 m. high and almost perpendicu¬ 
lar, and its right bank flanked by flat alluvial deposits, the two banks of the Ugen- 
dajja are of precisely the same height and precisely die same degree of steepness. 
Their height is half a meter, and the ground, an arenaceous clay, almost perfectly 
hoHxontal, the slight fall which tt actually has ton'ards the east being imperceptible 
to the eye. The sand-hills and conical elevations, which diversify the flat surface, 
are entirely of secondary- formation, that is to say, they have been built up on die 
level base by the wind. 

At die confluence of the Ugen-darja, the mean depth of the Tarim was 1.36* 
m., and of the Ugen-darja itself i .756 m. The tatter had therefore an average addi¬ 
tional depth of m.; but, if we cortsider the ma.ximum depths of the two m*ers, 
the difference is 0,560 m. This fact is deserving of consideration. At the same spot 
the mean velocity of the Tarim was 0.74 m., and its maximum velocity i,» m.; 
and the Ugen-daija had a mean velocity' of o.m m- and ma.>;imum velocity of 0.17 m. 
in the second. That is to say, the main stream was tliree to four times swifter 
than its tributary. One would expect to find, therefore, tiiat the proportionally 
greater erosiv'e power of the former would have produced a proportionally deeper 
bed; whereas in point of actual fact, the Ugen-daija, whose erosive force is practi¬ 
cally nil, posse^es a deeper and more tUstinctly excavated bed than the Tarim. 
Tile only explanation of the phenomenon that 1 am able to offer is, that, whilst the 
Tarim s excavating force is very insignificant, its power of forming alluvia! deposits 
is on the contrary very strongly developed. A river which flows with a mean ve¬ 
locity' of 0.74 m. in the second does of course e.\ercise a certain amount of erosive 
otherwise it would very soon cease to exist; but such erosive energy as it 
does exhibit is exceeded by its power of making sedimentary deposits. The erosive 
power of the high-water is at least three or four times greater than that which 

yemrmy fa Ctmtri^ Alia. to 
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was being exerted by the river when we observed it, but at the same time the de^ 
position of sand and sjk is also proportionally greater. The mud date which we 
saw e.xposed over such a wide area do not retain the same positions two years in 
succession, but keep shifting and changing, except in those reaches in which the 
river traverses an old and tolerably fixed channel Yet even there, as elsewhere, the 
material of which the several individual deposits are composed has travelled down 
the river. Tiiey are washed down by the high flood, but then the Itigh flood deposits 
fresh material in their places. That the river is never deficient in material to deposit, we 
have already seen. Not only is its water always very turbid, but it flows, especially in 
this part of its course, close to the high dunes, frequently sweeping along the face of its 
outliers and sucking in enormous quantities of sand. The coarse sand of course 
soon settles to the bottom, not very far from the spot where it has been caught up 
by the stream; but the finer material is transported some distance dowm, and the 
finer it Is the farther it travels- It is the very finest dust which keeps the river 
always so muddy; yet even it too must settle sooner or later, for the Tarim has no 
outlet to the sea. This circumstance supplies us indeed W'lth one of the chief factors 
for the solution of the Lop-nor problem, that is to say it is one of the causes of 
the migration of the Lop-nor, as well as of the river’s instability and tendency to 
shift its bed. Even if ive disregard the coarser sand, it is perfectly evident, that 
the finely comminuted material wliich for countless centuries the stream has carried 
dowm In suspension must have resulted in the deposition of immense quantities of 
solid matter in the lower-lying parts of the system; while on the other hand, the 
force of erosion in the higher^lying parts has tended to produce the contrary effect, 
by constantly loosening and removing the soil, and so lowering the river-bed. Not 
only does the Tarim in the low'est parts of its course wage successful urarfare against 
the sand, but it also levels down the country it flows through. Indeed, the shifting 
and w'ashing away of the sand-banks is a direct coasequence of the energy of 
erosion, Nor has this ephemeral erosion escaped the observation of the Kalf-civilised 
natives: they call it hum or laj kaulagkan-su^ that is 9the water digs down Into the 
sand or clap. But they push the explanation too far, when they assert that the 
drop of some centimeters which sometimes takes place during a single night is 
caused by an equivalent volume of the current having scooped out a place for itself 
in the bottom of the river, or in other words by a corresponding quantity of sand 
and silt having been removed from the bottom. 

The deposition of alluvial materia] being thus in excess of die effects of erosion, 
it follows that the river-bed becomes increasingly filled with sediment Consequently 
the channel is raised year after year in relation to the flat country adjacent to 

it, until finally the stream runs over and seeks a fresh path for itself. When the 

stage is reached in which the accumulation of sediment is so great that the river 
has no longer any choice, but mu$l run over, then a jangi-darja is formed like 

those which w e have more than once considered above, and such as we shall find 

yet other excellent instances of lower down. 

But it is more difficult to discover a perfectly satisfactory explanation of the 
deep, narrow bed of the Ugen-darja, The reason why it does not get filled witii 
sand and silt is no doubt the sluggish character of its current, depriving it of the 
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power to carr^' sedimentary matter- To this it might be objected, surely at the 
season when its volume, like that of the Tarim, is far greater than it was in the 
autumn when we saw it — surely it possesses then the necessary transporting power! 
But under such conditions we should of course expect to find its bed shaped in the same 
way as the bed of the Tarim, and alluvial depoats to be formed at least in the 
convex angles of its windings. And yet these are entirely absent; the river presents 
everywhere the same steep banks, without alluvium, that it does near its confluence 
with the Tarim. How then are we to account for it, that the river resembles an 
artificial canal, being of almost one uniform breadth throughout, and ever^^where 
deeper than the main stream? That the channel is not the result of erosion, effected 
under conditions such as those which now pre\'ail, is dear, for if die stream is not 
powerful enough to carry- in suspension the most finely comminuted particles of 
matter, manifestly it can possess no erosive power. The following theory, Avhich I 
have hit upon, conveys, so far as 1 can ascertain, the only likely explanation that 
meets the circumstances of the case. 

The Ugen-daija is a very old stream, and coincides with the direction taken by the 
principal artery of the Tarim sj-stem at an earlier datet that is to say, all the water 
of this system flowed anciently down the bed of the Ugen^darja. For, as compared 
w'idi the Ugen~daija, the existing Tanm is a new creation. Above Karaul the an¬ 
cient river travelled through the district in wliich the Tschong-kdl is now situated, 
and then continued along the channel which is at fresent used by the Intschka-darja to 
reach the Kontsche-daija; then, crossing over Jing-pen, it flowed eastwards through 
the bed now known as the Kuruk-datja, In the way that 1 shall describe in detail 
in a later chapter; and finally it issued into the ancient Lop-nor, The Ugeo-darja is 
thus the last remaining section of a porflon of the ancient Tarim — a fragment of 
a river, a flnmin relictnmy in no sense a moribund or dried up waterway* On the 
contrary-, it is a stream the energy of which has shrunk to insignificance, and has 
become converteti into a mere conduit for the passage of such water as chances to 
find its way into it. Streams of thi.s character are quite common in the terminal 
regions of the Tarim liydrographical system, and we shall subsequently liave to deal 
vvith far more pregnant examples than the Ugeri’daqa* In fact, these streams form 
a distinctive type of river; they- are nearly always accompanied by luxuriant vegeta¬ 
tion, except where this has been smothered by the encroaching sand- They put 
me to some extent in mind of the creeks of the Schat-el-Aiub at Basra, which 
plough their way through a perfectly flat and level country, as I observed when 1 
visited tliat part of the world in i886. 

The existing Ugen-daija is, in my opinion, die deepest eroded trench* or 
thalweg of the ancient river, that is to say, of that part of it which alway-s ^^med 
actually running water, winter and spring alike. The existing Tarim, like every 
other river, has of course somewhere or other in its course a similar trench; which 


• The Itwttl exucmity of the Ugen-dniia is not however so old ns the rert of *e in 

wlitcih the ilcptl] b so consIdlcTpl>l^r ^nd tiic baoki of which T fdiicird !□ 1 89^ to he 6 ir* 
the stream abandoRcd the Kurnk-^clflija chanflcl, ihc Tarim separated from Schah-jar-darj a ot 
Tschn'jan at Tschong-k^jb and &wting away to tbc south-east- Above the dbtrict of rschoog-kol therefore 
the Ugen-daija ia oidet than the section betwecii Tsthong-kttl and Karaiil^ 
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constitutes the outlet for what the Germans call the Sinfins/rti/t. In the accom- 
panjTng sketcli ((/) of the district of Intsciik^-digc-tam, the shaded p:)rtion represents 
the deep trench in the river-bed. Owing to the inertia of the water, this trendi 
exhibits a tendency to follow the peripheral outlines of the river-bed; or, more 
precisely, a tendency to traverse each loop round its outer periphery. Coasequently 
between every two loops it crosses the channel; as a result of this, its outline, taken 
as a whole, is e\'en more serpentine than the bed of the river itself. This is 
distinctly seen upon comparing the accompanying sketches; of w*hich {a) shows a 
section of the Tarim across the Ak-su-darja, below the confluence of the Jarkent- 
daija, at the period of high-water, when the bed is filled from brim to brim; (^) a 
section of that part of the river which contained water on 39th October; while (c) 
shows those parts of the river which are imder water at the period of high flood 
only. The deep trench, which winds between these shallow’er parts and always 
contains w'ater, although in spring it shrinks to an even smaller compass than is 
show-n in the sketch, is precisely what answ'ers to the existing stadium of the Ugen- 
daija. All tiiac now- remains of its ancient bed is just this deep trench, the ana¬ 
logue of that depicted on (^), Its alluvial deposits (fig. r) having been long ago levelled 
down, and their sites overgro^vn with vegetation. When a river-bed of this character is 
deserted by its ample stream and the alluvial deposits are no longer overflowed, reeds, 



Fig. 136. 


boshes, and other vegetable growths find thdr way to the exposed sedimentaty^ matter 
before it has time to drj'. These, advancing to the water-line, restrict the channel 
more; the roots consolidate the loose material; decaying vegetation, drift-sand, anti dust 
pile themselves up as the years flit past, until a river-bank (see fig. 136 D) emerges, 
and finally all that is left of the original stream is the primary eroded trench R, which, 
like the original river-bed, is deepest in the loojra, but shallowest where one loop 
passes over into another running in die opposite direction. An essential condition 
of the occurrence of a metamorphosis of tliis character is that the restricted dtanncl 
shall in future sijH continue to discharge its function as an outlet for water, other¬ 
wise we get the re^lt known as an ordinary k&na-durja, that is an abandoned bed, 
which therefore wHthin a short time dries up and becomes overgrown with vegeta¬ 
tion, or, like parts of the Opghan-daija, becomes filled with sand until it is completely 
levelled up. * ^ 


Another type of river is afforded by the Kuruk-daija, which has, I dare say, 
been deprived of water from time immemorial, but is still distinctly traceable, for it 
lias not b^ inundated by sand, while at the same time all vegetation has com- 
pletcly died out along its banks. If now w'e were to imagine that the same fate 
which has overtaken Ae Ugen-daija were to overtake the section of the Tarim, as 
depicted in die sketch above, the final result would be precisely the same as in its 
case a deep, narrow trench or gully without a trace of alluvium. Still, one would 
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imagine that in process of time a river-bed like that of the Ugen-daqa would l>e- 
come choked with dust, drift-sand, and decaying vegetation; and possibly that is 
taking place, though at an extremely slow cate- Besides, the high water prett}’ cer¬ 
tainly possesses sufficient force, by its mere mo\'ement alone, to keep the channel 
open, and prevent it from getting choked up in this way. 

Hence, with regard to rivers of the type of the Ugen-darja, Intschka-daija, and 
Schah-jar-darja tj'pe, we may affirm, ;vith perfect confidence, that they are old, at all events 
considerably older tlian those channels w^hich are at the present time copiously furnished 
with running water- In these latter the stream ebbs and flows, rises and falls, there 
is a verjr considerable range between the high-water level and the low^-water level, tlie 
velocity is great, tiie energy in every respect actively developed. In rivers of the Ugen- 
darja type, on the contrary, the difference of level is slight; and even when the high 
flood causes a rise of about i m-, the velocity is not appreciably quickened; and the 
activity of the stream is never under any circumstances lively. But a rise of i m- in 
the le\'el of the Tarim is fraught with incalculably wider-reaching consequences, as will 
be apparent from the accompanying illustration, U stands for the Ugen-darja; T for 
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tlie Tarim, A giver section of the Ugen-daija contains, in most cases, in a given 
inteiT'al of time, a larger volume of water than a simUar section of the Tarim, con¬ 
sidered for a precisely equal intert'al of time.* AU the same, the quantity of water 
which flows through the Tarim is — it was so, for example, 00 the 5th December 
— six times as great as that which flow^ through the Ugen-darja, The Tarim is 
tlierefore the active stream, the river of aggressive energy; white the Ugen-darja is the 
more passive, relatively inactive stream — a mere conduit, so to speak, for the 
passage of water on its w^ay from higher to lower ground. -And as no changes 
take place in the bed of the latter, such as the lajing down of sedimentary deposits, 
the current consequently maintains its direction unaltered- And the same ob^rva- 
tion holds true of those old river-beds which still preserve a relatively flickering 
remnant of life, if for any cause the supply of water ceases in a channel of this 
description, the pools in it nevertheless persist for a pretty long time in its deeper 
parts, though eventually they', too, dry up completely- After that the watercourse 
still survives as a deep gully or trench. Of these also we shall find instances in the 
region of the Lower Tarim. 

• ITiig does oot hold good, however, for the very lowest |naft of the Ugen-daija, for the stire.m 
ts there much sJinJJower than it |g higher up, A crosa or vcrticaJ sectioD of the mouth gives an ares 
of 41,* Himre m., while a similar verticdl section of the Tarim measures 74,^1 sduaie m. But where the 
Ugen-dnija attains a depth of 4 to 5 m. the case is (lifTenctit, [n such places the cross seetiooal 
area of the llgen*djiija exceeds that of the Tarim, and as the former rivH* is the narrower, every rise 
of level counts for more in the ease Of the Tarim ihon it does m the case of the Ugen-dorjii, 
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CHAPTER XI. 


FROM KARAUL TO JANGI-k5l 

December 6th. Tlie transparency of the Ugen-daija was 57 cm. in the morningt 
that of the Tarim at t p. m. 8.® cm. Barely more than half the surface of the 
latter was covered with ice. During the first two-tlfircls of the day's journey the 
river flowed remarkably straight, and during the last third it serpentined very little. 
Tlie sharp turn, however, by which it altera its direction from north to east- 
south-east, occured just after we left Karaul. At the same time the stream rapidly 
assumes a different dtaracter. At first it widens out in two or tliree places to a 
great width, and b closely beset with alluvial deposits, as well as frequently divides 
into two or three arms. But finally it contracts again, and die sedimentary accu¬ 
mulations become few and far between; in fact, they are generally absent altogether, 
especially where the river assumes the appearance which is characteristic of the 
stretch between Afghan and Tschegelik-uj, The banks are rudimentary, seldom more 
than half a meter high, and both sides are pretty much the same Kdght. The kamlsch 
is veiy thin; the only places where it grows at all luxuriantly are a couple of marginal 
lakes. The predominant formation Is now grass)' steppe. Forest is altogether 
absent, except for a solitary poplar or an isolated clump of two or tliree — quite 
a distinguishing feature for this part of the I'arim. Even kargka-jigHe {.Eieagnus) 
is rare. Close to the left bank lies a series of low dunes, ovagrown with vegeta¬ 
tion, and intermingled with tamarisk-mounds. The sand on the right is now a long 
way off, though generally within sight; but towards the close of the day the river 
approached nearer to the sand on this ride in proportion as it moved away from 
that on the left. The country was perfectly uninhabited, though occasionally we 
perceived a traveller journeying along the great highway from tlie Lop regions to 
Korla, the road running close to the left bank of the 'farim, between the river and 
die sand. Hie current was live^*, and bore along our feny-boat, which was en¬ 
compassed with ice, at a smart pace. In several places poplar-stems, which came 
from higher up the river, were anchored in the mud at the bottom. The country 
was open, fiat, desolate, and monotonous; the only thing to attract the eye was the 
endless chain of grinding, swirling, snow-white disks of drift-ice. 
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Tlie first loop below Karaul touched the great highway at a spot called Nias 
Hakim Bck-tuschkenr the name commemorating some chance rest there of the well- 
known governor of Chotan in Jakub BekV time. Consequently the river has not in 
this place altered its course for at least twenty years. In tliis way the historical 
names prove not seldom helpful to the physical geography ami iLs interpretation. 
I'lere the river becomes divided for a short distance, though the left branch is quite 
insignificant, and only carries water at high flood. At Kan-toghi there is an old 
dam, put down for the sole purpose of protecting the highway agalicst inundation; 
for we have now reached the regions in which inundations occur with great readiness 
and frequenq', and we get a foretaste of the inland delta of the Tarim. The next 
noteworthy place on the great highway bears the name of Kosch-muge. jalghus- 
togbrak, tiie >Solitary Poplan, is a name w'hidi would only occur in a locality in wliicb 
a poplar is a rarit>' and calculated to attract a certain amount of attention. In a 
similar way Kair-kotan, or the * Alluvial Hut>, has its own tale to tell of an over¬ 
flow' which occurred here some time or other. All these names mark places on the 
great caravan road on the left bank of the river. On the right the Tarim riieds 
off the arm Basch-tam, which skirts the edge of the high sand, passing behind a 
small isolated bdt of sand {parfsc/ta-Aitmj a »piece of sandi), but only carries water 
at the period of high flood. .After passing through the lake of Teis-kSi, the Basch- 
tam arm re-enters the river just above the spot where we encamped that night From 
the left two artificial canals are led off to Dangsur-kbl, a small lake densely packed 
with reeds, or rather a riparian morass, but is carried beyond it so as to supply 
certain pasture-grounds, whence the overplus of water is said to find its w'ay back 
into the river of itself. Each canal k spanned by a bridge, one of them provided 
with a parapet; tills is where they are crossed respectively by the great highway, 
which from this point gradually diverges from the Tarim. On the same side of tlie 
river we likewise passed a kono'darja* (abandoned forty years ago), which ivithin 
less than a day's stage again joins the existing bed. From this {mint onwards the 
current flowed faster, indeed it was as much as it could do to avoid breaking into rapids. 
In the expansions of die river and transverse extensions we felt the mass of water 
unmistakably gliding over cross-ridges or thresholds, now* almost worn down to the 
level of die rivei^bed. A minor high-water branch runs between the right bank of 
die Tarim and the Basch-tam ann, but rejoins the former at Kara-dtmg; on the left 
there is a loop abandoned seven years ago. Here then we have an exceptionally 
clear proof of the river’s continued deviation to the right, that is towards the south¬ 
west. We have die old channels on the left of the riTCr, and on its right the two 
new arms, which, although diey are at present only filled at the season of high 
water, will probably in the future each in turn be traversed by the main body of 
the river. 

December 7th. Drop, ± o. m.; transparency, S,3 cm. at 7 a. m. and 9 c. m. 
at I p. m. The stream still continued to flow at a good rate, occasionally swiftly, 
so that we rapidly left die banks behind us. Tlie drift-ice was very abundant and 

* Farther on we shall leora tcore about the subsequent history of this watercourse. At Seit- 
kbt i was told, that this reputed kona-daijn of 40 years back b iu r^ty only an oveidow channel, 
which has succeeded to a canol that was dug twenty years by n certom .Assan Bek. 
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covered the greater part of die surface; it was evidetvt> tliat the river would soon 
be frozen over for good. The Tarim here flows very straight towards the south¬ 
east* On the left we have grass and kamisch stepjje, and on die right the gigantic 
sand-^unes, towering up like small mountain-ranges. Generally speaking, the river 
is narrow; but in the loops w'hich dLstinedy tend towards the right, or the south- 
west, it widens out considerably. Tliese expansions are filled with deposits of sand, 
finrowed by creeks, svhich are all frozen wherever die water Ls stationary. The loop 
at Seit-kol is especially strongly marked, and picturesque; for with irresistible force 
the river has there carved a path for itself right into the face of the jierpendicular 
dune-wall, which now overhangs the w'ater. Even as we passed we [>erceived sand- 
slides taking place from the summit of the dune, 'Hie natives them.selves have 
arrived at die conclusion, that the sandy desert formerly extended farther towards 
tho north-east, but has subsequently been forced back by the river, literally washed 
away by its current, slowly but none the less surely, bit by bit. On the left we 
passed during the day’s journey two or three minor high-water arms, besides a 
couple of small lakes, the Kok-ala-kSl (at our camp) and the Potgho-kBl. Immediately 
below the former tliere are two masam, one on each side of the river, and each 
surrounded by mounds bearing tamarisks. At Arelisch the Tarim is joined by a deep 
canal, onfy a few meters wide, and containing stagnant water, with tall reeds along 
its margins. Tliis point, too, is interesting. Some of the natives assert, that this 
is the reunion of the kona-darja with the jangi-darja; others that it is nothing 
more than .\ssan Bek’s canal. The former is, it is perfectly plain, the 
correct interpretation, WTiat the country is like to the north-east of this district I 
am unable to say, because I have never \isited it, and in die recollection of the 
natives changes w'hich have taken place any length of time back have become blurred 
and confused. Probably the sequence of events has been something like this. In 
a far distant past the Tarim flowed south-east along the kona-darja, picking up the 
Kontsche-daija on die way. Subsequently, at some point to the south-east of the 
existing »root» of the Kona-darja, the river dirided, sending its right arm to Arelisch. 
Into this the entire flood of the Tarim eventually found its way. TTien, about 40 
years ago, the new bifurcation took place, resulting in the formation of the jangi- 
darja, That this channel is relatively recent may be inferred from the absence of 
foirest, while forest does accompany the old bed. Add to this, that from Arelisch 
onwards the existing Tarim b again lineil by poplars, diough they are, it is true, 
sparse; while from the same point the velocity decreases a little. 

This day's journey carried us into a new and peculiar region, one which in 
respect of the eccentricities of its physical geography is probably without its parallel 
in the world. The stage between Katschik and Teis-k5l was indeed a kind of pre¬ 
paration for what was to come, or a transitional region between the two different 
types of countri', between the woods and steppes of the Tarim and the region in 
which the river wages incessant war against the high sand. The name sandy desert 
alone connotes the almost complete absence of w-ater; but here, in the portion of 
the river which flow^ towards the south-east, that element is present In actual super¬ 
abundance. Not only are the two deadly enemies face to face, but they arc actu¬ 
ally engaged in a desperate struggle with each other^ which has now gone on for 
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a long time. The sandy desert does not allow water to collect on its .surface, 
Tliroughout the whole of the Interior of the Takla-makan Desert there k not a 
single drof> of water; the predpttation there is miserably small, far from sufhdent 
to effect the slightest change in either the character of the desert or the movement 
of the dunes. And Just as little does the running ^vater pemtit the sand to retain 
tlie positions it has won, but it breaks it down with Irresistible power. Here however 
sand and water are so intimately in contact that to 6nd anything comparable to them 
we should have to go to the coasts of those continents where dunes are bang built 
up of sea-sand. It is true, there are duvia! dunes elsewhere, for example, in sc\'eral 
of tlte big rivers of Russia; yet, compared with those of the Tarim, they are mere 
trifles, and both their origin and the part they play in the local physical geography 
are of a quite different character* For while the Intimate relation of sand and water 
is in their case the relation of cause and effect, the condguitj’ of the Tarim to the 
great desert of Central Asia Is rather of the nature of an accident: the two elements 
have causally nothing whatever to do nith each other, and it is for this very 
reason, because the>’ are antagonistic and dissimilar powers, that they come into 
hostile collision. On « priori grounds it Is dear tliat a country which possesses 
two such active powers as diese must be the scene of great geographical changes, as 
indeed will be demonstrated lower down. Similar phenomena are no doubt to be found 
in other parts of the world, e. g, the Amu-daija and the Sir-darja, though tlieir sand“ 
dunes are quite inrignificant wlven compared with tliose of the Central Asian desert. 
A river tliat flows for a distance of 200 km. clc^e to the base of dunes 90 meters 
high, which rise along its bank like on unbroken mountaia-^'aJI, is assuredly altogether 
unique on the earth* 

Another phenomenon which began to make its appearance during this day's 
drift, though under special circumstances, was the occurrence of a ivhole series of 
lakes along the right side of the 1 arim. 1 hese are entirely surrounded on every' 
ride by sand-dunes; in fact, they are like sheets of plate-glass embedded in an ocean 
of sand. During the day we passed the canals whidx lead to the first of these lakes, 
namely Tus-alghutsch-k6], Sejt-kbl, Dasch-kol, Tana-baghladi-kSl, and 'Fald Kullu- 
tschapghan-kbl. I omit purposely die Teis-kol, for it is formed in an altogether different 
way, and consequently belongs to another type of lake. It is fed by die Basch-tam 
high-water arm. and is thus similar to the marginal lagoons which we have already dealt 
with, and which do not lie embedded amongst the dunes. All the others, howei'er, 
which I have just enumerated constitute a distinct family or group of lakes per se, 
whidi, whilst not difficult to describe, are on the otlier hand very difficult to account 
for. But tliat 1 may not interrupt this description of the course of tire Tarim, which 
is now pretty nearly at an end, 1 will reserve the Raiment of these lakes for a 
future chapter or two. This will also afford the advantage, that we shall be able 
to discuss them in common, especially as. regards their origin, and Ijc able to compare 
them, together. 

TIte spot at w'hich we went into winter-quarters is known as Jangi-k6l, from 
a little village of that name situated on the right bank. 'I'he Sake of Jangi-kol lies 
a couple of kilometers lower down. Over against the camp was dte lake of Basch- 
kbl, making a gap In the immense wall of dunes. Our camp, wliidi was formed 
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on the edge of a little round bay that cut into the left bank of the Tarim, and 
made an excellent harbour, was also called by the natives Tura-salghan-uj, or the 
House built by the Great Man, also Tura-ottogho (= otak), that is to say the Great 
Man's House- This I merely mention en passatU for the sake of illustrating how 
easaly fresli geographical names spring up In those regions. At the head of our 
little bay stc^ a solitary poplar, these trees being here very sparse and sporadic, 
and all of them young; in this quarter there are no old and luxuriant woods* 
Steppe predominates; and there are strips of kamlsch along the right bank at the 
Spots where the river and sand do not actually come into contact 

Our reasons for choosing this precise locality for our winter^quarters were 
three. First, it was here 1 met my caravan, which had travelled via Ak-su and 
Korla. Secondly, ! had resolved to make this the starting-point of a Journey across 
the Tscliertschen Desert, as described in a separate section of this w'ork. The third 
reason, the most cogent, the river had now become completely frozen over, and 
prevented us from proceeding. The stream, now choked with drift-Ioe, which was 
more closely packed and more rugged than heretofore, did indeed continue somewhat 
farther, but in an expansion of its bed a very short distance low’er dowi It was 
frozen fast from bank to bank. This first ice broke up again on the nth December 
under the effects of a violent gale; but the frost soon recovered the upper hand 
and the river became permanently bound in its glacial fetters* 

On the day just named I attempted to measure the volume at Jangi-k 5 l, but 
found it impossible to accomplisb IL A pole 3 .£i m. loog failed to reach the bottom; 
and the swiftness of the current and the pressure of the drift-ice botli proved serious 
hindrances. The breadth, however, was 31,14 m, Tliiere were indeed some broad 
places close by in which the depth did not exceed two or three meters; but, with 
the exception of a narrow strip of water In the middle of the river, both banks 
w'cre lined with thick, broad edgings of ice. At tlie spot where [ obtained the 
measurement of 31,14 m. for the breadth, the velocity at 4 m, from the bank and 
at depths of i, 2, and 3 meter, ’was 0.77, o.ss, and 0.90 m. in the second re¬ 
spectively. In other words, the velocity increased with the depth, a result attribut¬ 
able to the eddying mo^'ements of the water in the loop. Here in the eddy we 
were able to observe how actively erosion was at work, and in the spring of 1901 
the strip of bank on which our camp stood was swept entirely away. 

On the 15th December at the narrow passage I have just mentioned one-half 
of the river-bed was still open, that is to say on the side next the left bank where the 
current ran strongest; and even on the 20th Dec., the day I left Jangi-k( 5 l, there 
was a strip 4 m, wide still remaining open. Notwithstanding this, the river imme¬ 
diately above and immediately l>elow our camp was on the 18th frozen so liard that 
the ice bore the weight of our camels- 

On the 8th December the trans^jarency of the water was 8.9 cm., but on the 
tSth no Ic2js tlian 19 cm., while the temperature at noon stood at -ho'.t C* On 
the i8ih the transparency' gauge registered 29'/* cm,, and on the 19th 21 cm* 
Tlxis was connected with another circumstance which I will briefly touch upon- 
Between the 8th and tlie 15th Dec, the level dropped 24 cm., so tlrat the sheet of 
solid ice which filled our little bay subsided in tlie middle^ forming a saucerdike 
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basin, l^twetm i p. m. on die i5tb and i p. m. on the i6th the river again rose 
25 cm.; from i p. m. on the i6th to i p. m. on the iSth it dropped 28 cm.; but 
once more rose 14'/a cm- during the foHowing 24 hours. These rapid oscillations 
of level ivere of course caused by the freezing of the river. On the Sth December 
the velocity was nonnal; and the drift-ice liad decreased in quantity. A good deal 
of that which sdll remained was forced in underneath the permanent ice that had 
already formed a little lower down. On the 15th there was merely an insignificant 
quantity of drift-ice left, and the current was so sluggish that we were unable to 
get a reading on the velocity instrument. This slowing of the current w’as the cause 
of the greater transparency in the water. The great drop which took place between 
the Sth and the 15th, or more properly between the 14th and the 15th. w'as caused 
b)' masses of drift-ice haring become packed together in some narrow' passage, thus 
causing an obstruction. And the rise w'hich followed in the next 24 hours was due 
to the hindrance having been removed. The second subsidence ivas in like manner 
caused by a fr(^ stoppage, and diis in its tum was succeeded by a rise of less 
magnitude, the quickened energ}" in the erosive actirit}' of the river producing (on 
i9tli Dec.) a diminution in the transparency of the water. This much by w'ay of 
explanation of these violent oscillations, w-hich no doubt decrease in amplitude quite 
suddenly. And there actually was a stoppage in the river, as I learned from one 
of my serv'ants, who told me, after his return from Korla on the 16th Dec., that 
for a long way below that tow*n the highway was flooded, in consequence of the 
river's getting frozen and of the stoppage caused by the drift-ice. 

But the real cause of the extremely great retardation in the rate of flow 
w'ould appear to be the fact that the ice, which now covered tlie entire area 
of the river's surface, as well as grew tlay by day thicker, increased the friction 
W'hich the water had to overcome, by opposing to the layer that flowed immediately 
underneath tlie icy covering an opposition very nearly as great as that which die 
current encountered at tlie bottom of the river. Tlie body of water was flowing, so 
to speak, through a tube, all round the periphery of w'hich the velocity w'as equally 
slow, and the rate of movement quickest along the plane that was farthest removed 
from the Inner surface of the tube, that is to say, midw'ay between the ice-sheet 
and the river-bottom. Hence it was that the velocity was so slight on the surface 
in the open places. Add to this, that the process of congelation, w-hicli was just 
then taking place, naturally deprived the stream of considerable quantities of w'ater, 
of course diminisliing ite volume to a proportionate extent. When, therefore, the 
stream is thus all at once checked in its flow, and the pow'er of gravitation which 
carries it down its bed is to a certain extent nullified by the frost, it is clear, that in the 
spring, w'hen die frost comes to an end, the arrested gravitation resumes its effect upon 
the river, and carries through to a successful condusion the labour which was suspended 
at the beginning of winter. The velocity becomes therefore greater in the spring than 
in the end of autumn, when the frost flings its icy fetters across the river, and the 
volume, notw'idistanding that the influx of water from the contributories lias decreased 
rather than increased, becomes a good deal greater than it was in December, owing 
to the water which has been held up by congelation being now set free again. The 
natives show that they have quite correctly inferred the cau se of the first flood, the 
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spring freshets, when they call it mus-sft/i, or tice-water>. .A,nd it is after this 
special effort that the Tarim exhibits its greatest slackening of energ>' and drops 
to its lowest ebb, which it attains when it has voided the whole of the thawed 
ice-water. 

As early as the 26th February 1900 a little water made its appearance from 
up-stream on the surface of the ice, but cv'entually it, too, froze, and so increased the 
thickness of the already existent ice. On the 4th March, when the temperature of 
the air went up to 7^,0 C. in the shade, the ice iiegan to give in earnest, and be¬ 
came so soft that one crossing it ran a risk of dropping througJi in treacherous 
places; and where the current was strong, there were even a few patches of open 
w'ater. On the and March we obtained the following measurements by chopping 
holes in the ice, the thickness of which varied from a maximum of 73 to a minimum 
of 47 cm. Tlie breadth of the river was 87.5 m., its mean depth 0.994 m*, mean 
velocity 0.4S01 m., and volume 41.7s cub.m, in the second. Upon comparing these 
results with those of the last two measurements taken before the ice finally asserted 
its supremacy, we have, on aSth Nov. 67.M cub.m., on 5th Dec. 55.33 cub.m., and 
on 2nd March 41,78 cub.m. The serious diminution of 11.89 Cub.m., caused by the 
congealing of the river behveen the first two dates, was continued therefore, during 
die winter, and in the space of 88 days there occured a further loss of 13.55 cub.m., 
or but little more than the loss which took place during the last week (8 days) 
previous to the river’s getting finally frozen over. Thus the diminution of volume 
proceeded during that week eleven times faster than it did all through the winter. 
From this alone it is quite evident, that it is the congelation of the river which pro¬ 
duces the diminution, and that the subsequent decrease of volume, which is very 
much slower, is caused by the ice growing in thickness day by day, thereby sub¬ 
tracting ever larger quantities of water from the river. 




Left. 

Fig. TjS. 


1.19 

24 











o-ir 


OddsB 

l.t* 

I.t7 

a-ir 

3 -pi 

40 

49 

62 

70 

110 

23 

It 

So 

48 

sS 


70 

♦ .■ 


34 

46 


Rightp 
= thickness 
of rco, 
depth froni 
top of ice. 
43 

\ velocity. 


Breadth ^ 87., m. Jangi.tfii, Maxch Scale t ; 600. 

Owing to my departure on the 5th March, I w'as not present to witness the 
^ ^ instructed one of my Cossack attendants to note 

carjAUy .B various aic^ive phas» On the sih the ice ,vhs verj- soft anJ rotlm, 
and on Ac loth March what ice there was still left broke away from its moorings 
anil wimt off down.str^ with the current The level was at tliat date 5, cm. 

fl ' « . da)B, filling the bed of the riv^er completely, and over- 

omng 1 uvia flats. This was the mus-mji properly so called, or rather its 
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maximum stage. On tlic 15th March the river began to subside, and it continued 
to subside steadily all through the spring. When I returned on the Sth May I had 
another gauge-rod put dovro, and on die following day this showed a drop of o.» 
cm., and on die loth it registered another 4 cm. Between the Sth and the t6th of • 
May die river dropped altogether 15.1 cm., but by 9 p, m. on the iSth it iiad 
again gone up y.j cm. The nativi^ who have their own empiric indications, say, 
diat when the Eleagfius begins to o^ien its bloasoms and the young wild-geese begin 
to proride for themselves, a slight increase b^omes noticeable in the volume; 
though this increase is no doubt purely fortuitous, being ratlier connected with the 
pressure of the atmosphere. 

On the 16th May 1900 I measured the river at the same place as I measured 
it on die 2nd March, with the following result — breadth, m.j mean depth, 

i.ito m-; mean velodtj', m.; and volume, 66.03 cub.m. in the second, or 24.25 

cub.in. more than on the 2nd March. Thus notwithstanding the passage of the 
spring freshets as early as the 12—I4di March, the volume at the end of another 
two months was still conriderabte, almost prwisely equal to the volume on the 2Sth 
Nov, at a place a little higher up the river. In the sequel W’C shall find various 
indications of the course which the spring freshets take through the bed of the 
Tarim, and of the effects thej'^ produce. Meanwhile, however, we have ascertained 
that in the localitj' where we now are, the river remained frozen diree mouths 
almost to the very day, a result that was in perfect agreement with the statements 
which had been made to me by the natives at various points ah along the river. 
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CHAPTER XII. 


THE STRUGGLE BETWEEN THE RIVER AND THE SAND. 


I left my head-quarters at Janjji-ktiJ for good on the 19th May 1900 — Isay 
deliberately »for good*, for, as I have already intimated, the ensuing spring flood 
washed away every trace of our camp, with its peaceful huts. And now began a 
fresh phase of this long river journey. In the part of its course which we now entered 
upon it was even more fickle and, as it were, groping than we had yet seen it, the 
masses of water seeking tentative paths, forming temporary- lakes, and ploughing 
out new channels. Down to this point the river had formed a simple and distinct 
stream 1 but now the hydrographical sj'stem became much more complicated. The 
spring freshets were, however, of great advantage to us; for, still pouring down the 
river in considerable volume, this mus-sttjt\ or iice-waier», carried the ferry-boat 
along at an accelerated rate, greatly smoothing our passage, as wdl as affording 
me an opportunity to study the river under a fresh aspect, and suppIjHng me with 
additional materials for this biographical sketch of its annual career. The flood 
was both powerful and imposing, the river-bed now expanding, now contracting, 
as the stream rolled on past the alternately opening and closing cattiissts of the 
bright yellow dunes, thrust fonvard by the sandy desert. All we perceived of the mar¬ 
ginal lakes was every now and again the openings of the canals which lead into 
them, Reeds and forest undergrowth were again dight in all tlie glory of their 
summer greenery-. The poplars, however, were still comparatively scarce, growing 
either singly or in small siiarse groups, and, except for maybe half a score, all quite 
young trees. The colouring was strong, and the reflection of the light upon the 
water dazzling; but let a tempest break, and everything becomes shrouded in gloom, 
and for a day or two afterwards the landscape wears a greyish tint, and the light 
is diffused. Thus perfectly clear day-s are a rarity at this season of the year. 

Our first day’s drift carried us to Karaunelik-kdl. Along this section the river 
runs very straight Generally there is a narrow bdt of re«|s betiveen its right 
bank and the extremity- of each successive chain of dunes. But the only spot where 
Ae nver actually assails the base of the dunes at aU violently is where the sand is 
heaped up between Gblme-kati and Emin Achuntruktusu. The photographs which 
I have already given of Tokus-fcum might readUy pass for the abutment of any- 
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one of tlwisc cliaias for thej' occur with astonishing regularity, and are almost 
exactly alike, except tliat some of the dunes are not quite so high as their neighbours, 
and some of the south-western loops of the river eat a little deeper into the sand than 
the otliers. The accompanying illustration (fig* 140) shows one such loop drawn in 
vertical section* Having doubled the point where the river comes into contact with 
the leeward side of tlie dune, we find ourselves within a few minutes broadside on 
to the steep, concave w'aJl, which toilers up on our right at an angle of 3,2“ to 
34*'* From its summit the dune slopes aw'ay ver^- gradually to the windw'ard end 
of its long axis; but the altitude of the dune-wall does not decrease so slowly, 
for the river, bending round to the north, does not come into direct contact witli 
the lower parts of its windward slope. Thus it is only the windings which are 
pushed out towards the south-west that actually touch the sand; those that pene¬ 
trate north-east travel on the contrary au*ay from it* One observation we made 
here, and repeated on many occasions subsequently, is, that in. such places as these 
the river is very much broader than elsewhere. The moment St strikes the foot of 
a dune abutment, it begins to wnden out and grow shallower; but as soon as it 
leaves the dunes, and flows through sand and soil tliat are held together by vegeta¬ 
tion, it at once contracts and becomes narrow. Hence, as a rule, the south-west 



loops are broad, the nordi-east loops narrow. The ultimate cause of this is to be 
sought in die masses of sand which glide down the dune-side, and are swept away 
by the currenL The heavier particles settle of course at once, fonning the sand¬ 
bank which is generally found at the foot of every dune-ridge washed by the river. 
The lighter particles are carried a little farther away, but they too soon drop to the 
bottom. In this way the river-bed gradually becomes filled ivith sand, making it at 
once shallower and broader. Intermingled witli the sand however are partides of 
finer, lighter dust.* Tliese, together with the lightest partides of the sand itself, are 
hdd in suspenrioo by the stream, until it deposits them some distance lower down 
in some still, reedy lake. In these loops the river is therefore especially muddy; 
and diere too we incurred the greatest risk of running our ferry-boat aground. 
WTien on the 8ih May I was paddled up-stream in a canoe, this particular sand* 
bank was under water; but when I returned on the 19th it was just about exposed, 
the water having in the meantime subsided* There is also just at this same spot a 
large strip of alluvial mud dose in under tlie left bank* 

Otheru'ise witliin the short space of deven daj-s the river l-iad changed but 
little in appearance. On both occasions I mapped the river, in order that 1 might 
institute a comparison* Both maps iiowever agree in their detaib; tlie only difference 
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between ilieni is that, from the superior devation of the ferry-boat I was able to 
note \'arious scdimentaiy Islands and channels ninning through the alluvium which 
liad escaped my observation when 1 sat in the lower-lying canoe. Thus the map 
gained from being laid dorni from the platform of tlie ferrj*-boat, for this big craft, 
which was entirely dependent ujion ilie current, was carried In and out to the far 
extremity' of every' bend, whereas the canoe-men generally took short cuts by paddling 
across the shallower places. 

On the left we passed hrst a canal, leading to Kara-tschatsch and Katschkene- 
dschajiri, tw'O uninhabited homesteads; below tlu;m tliere are no inhabitants except 
shepherds. On the Sth of May this canal contained a little water, but by the t^th 
it ivas all gone and the canal was dTy'> Immediately opposite, on the other dde of 
the river, there is a tiny lake, Motebuktusi, scooped out of the levd ground, 
with reeds all round it, but high sand at its south-west angle only. Beside it stood 
formerly the village of Jangi-kOl, and the site is still called jangi-kbldake-kona-uj. 
Farther dowm on the left is Jamandake-uj. At the eastern foot of the spur of sand, 
which touches the eastern shore of Gbime-kati, stands the deserted homestead or 
rillage of Nias Supa Bajne-uji. On the left of the river are two other homesteads, 
Dovlet Bajini-uji and Talei Kullunu-kbtschetu, with a canal leading from the river. 
Two other canals, still on the same side of the Tarim, connect with the little lake 
of Bajini-kdlu, and two homesteads that stand beside it. Immediately below this 
comes the lake of Kagiiime-kdlu. On the north-w'est shore of die Karaunelik-kOl 
are sev'eral huts, w'hich have been unoccupied for fifteen years. 

On the 2oth May w't did not get any farther than the entrance to the lake 
of Ullugh-ktil, On the left bank stands the md/iaitU, or ^village*, of Uilugh-kbl, also 
known as llias Murabne-mahalla, with ao to 30 families. One half of diis popula¬ 
tion, who are estimated to number 300 persons in ail, dwell in .Ak-tarma; the otlier 
half ill this rillage, which we saw a few hundred meters back from the river. At 
a place called Ak-jolu-basighi the flood-bank of the river is a couple of meters 
high. On the right we noted a canal which goes to Tajiri-kakmasi and Ullugh-kbl; 
Imth times when I passed it was empty. On the other hand the Tagirman-arighi, 
on the opposite side of the river, carried ii'ater on the 8th May; this watercourse 
proceeds first to the mill of Ullugh-su, and then empties into the old river-bed of 
Kudschek. This last is now perfectly dry, although twenty-five years ago (1879) the 
1 arim poured its flood through it and then at Tunghan-tiiscliken joined the Ara-tarim 
(see below). ITuis from this point the existing Tarim is a quite young stream; 
hence too we can understand the absence of poplar woods along its banks and the 
quite recent growth of such trees as do appear at intervals. This circumstance is 
not of course incompatible with the former existence of lakes amongst the sand; 
only then they must liavc lieen supplied by longer canals. And that there really 
were indetsd lakes of that description is eridenced by the abandonment, it is said 
t iity years ago, of the village of Kona Ullugh-kbldake-uj, situated beside the 
upiier canal {Snscht} of Ullugh-ka Here we noticed, in the face of the perr^di- 
cular scarped bank, hvo distinct water-marks, at 84 and 33 cm, respectively 
above the then existing level. Tlie upper probably indicates the maximum level 
o le spring flood; die lower a level at which the river remains some time 


>■ 



'T<nx-snxat jio KOuvmKfiDOV'aN^s 3Tti 













\ 




I 



I : i n 





i 


4 

• I 

J 

A. = 

*' 


] 



} 








THE CTRUCdLE BE'HVEEN TJiE RIVER AND THE SAND, 


. f 

StationaI*)^ We encamped beside the canal of Ullugh-kol. On the Sth May brigli^ ' 
crystal water was flowing out of it into the muddy river; but on aoth May a stream 
of 6.667 cub.ni. was flowing tnU it. and so taxing the river to that extent. 

May 21st. 1900. In the district of UUugli-kol dte river forms three sharp 
loops, one succeeding immediately to the other* like the limbs of the letter M or W, 
ITte neck of land at the base of the middle bend measures 95 m. across, and Ls 
called Artilma; while the name of Supa^Bck-Stgen-togh. at the vertex of the loop, 
proves that there was once a dam there, which lias how’ever been destroyed by tlie 
stream. Tlie first of the south-going loops threatens, like that ofDaschi-kbi, to penetrate 
into the Ullugh-ktil; while the second is making a riolent attempt to undermine the 
abutment of sand whidi overhangs the east shore of the lake. Accordingly in this 
loop the river is as usual broader and shallower tlian in other places in the same 
locality* Tlie next bend, going toivards the north, furnishes an interesting observa¬ 
tion. On the left shore of the bend there is a plant-grown dune called Arpa- 
kumgen-dung, or the Sand-hill of the Com, and at its northern foot runs the 
old river-bed of Kudscliek mentioned above. Immediately below this latter is a 
small detached patcli of bare sand known as Ighis-^ung, or the High Hill, with two 
or diree deserted huts on ils soutliem slope. At the foot of this hill again lies a 
lake, Kuotschekan-uktusu, not visible from the river, although connected with it by 
a canal which carries water at the season of high flood; tliis howe^'er was at the 
time of our visit stopped- Directly opposite is the gap in the wall of sand which 
gives access to Bajir-kbl, and here is the little village of Muhamed Supa-uj, inhabited 
by tw'o families of in all 13 persons. Even the names of the villages in this part 
of the country are merely temporary. In lieu of bajir-koldake-uj, or the H<>mestead 
beside Lake Bajir, one may use equally tvell the name of the most important of its 
inhabitants, Muhamed Supa, who is still tiving there — a thing which can only 
hap{)en in a newly settled country. But the interesting fact I desired to call attention 
to is the presence of barren sand-dunes on the left bank of the river. Were this 
not a fact out of the common, the dun^ on that side would not be disrioguished 
by special names. But this one, although it does not exceetl 10 m. in altitude, 

Ls called Ighis-dung, or the High Hill. So far as 1 remember, the only other place 
along this section of the river — in wlvich it makes its way past the desert lakes — 
where I noticed low dunes on the left bank was at Karaul. What, then, docs tliis 
small sunaving patch of sand tell us? If it tails to become overgrown, or be held 
together by tamarisks or other steppe-plants, it must ere long ineritably disappear* 
Well, it tells us, that at some time or odier the country on the cast side of the 
river was covered with sand too, although the greater part of it is now lei^letl 
down in consequence of the migration of the river and its tendency to divide into 
deltaic arms. We liave but to imagine die river in some fit of caprice flinging 
itself into the basin of the Ullugh-kdl, breaking through the rampart of sand to the 
south-east of it, and dien returning to its present bed, at some point, say, below 
Kum-kol. Nor is it too bold a supposition to imagine the river breaking tluough 
the sand-dunes in this way, for not only is, it sup])orted by the river’s ten¬ 
dency* to keep shifting to the soutli-west, but we have with our own eyes been 
witnesses of a similar breadi through the sand on the outskirts of the desert (Nov, 
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22<1)* The consequence of a breach such as I have su[>po5etl would be, within 
a very short time, to fill the Ullugh-kol with sandy alluvium and ordinary' hunai 
sediment. Within a brief period the river would adapt itself to its new channel in 
tlie ordinary' way; but on its left bank tliere would remain three iletached patclies 
of high sand. Yet, as they would be threatened by the wHnd on the east and by 
the river on the west, their final disappearance would only be a question of time. 
They would continue to travel towards the west, and piece by piece would plunge 
Into the stream, and be carried down witli it. helping to form fresh sand'banks 
and raising the bed of the river yet higher. Meanwhile every storm which drives 
across these isolated outposts of the desert, thus cut off from the 5up|Jort of the 
other dunes, would lower their crests, and so force them another stage nearer 
extinction- The sand of whidi they are composed would not be able to reach, and 
reunite itself witli, the sand that still remained on the other side of the river, except 
perhaps in the case of a small quantity of the finest and lightest particles. Arpa- 
kumgen-dung and Ighis-dung are the last surviving fragments of dune; which have 
in tins way been cut off from the expan.se of tJie desert opposite. Now if this were 
a consctiuence of the river’s migration to the south-west — in otlier words, if the 
river encroaches piecemeal uixm tJie domain of the desert, one would expect to find 




of the dune-ridge which rises beiw 


icre me lorest-bdl beside the river begins. It is 
une-ndges which have disappeared, some washed 
It- Ighis-dung is thus die last surviving fragment 
I'een the Ullugh-kOl and tlic Bajir-kol. And a 
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glance at tny maps of the extension of the sandy desert will suflidendy prove, 
that tliis actually was the case, and that theory' is here adequately covered 
by fact. The circumstance which carries die strongest conviction is that the steeper 
faces of the dunes are turned towards the river and towards the direction of the 
prevailing wind. Had die river been constant in its bed for, say, a couple of cen¬ 
turies, we should have had on its right bank a broad belt of steppe and forest, and 
the edge of the sand would have been some distance further back, while the slopes 
up to the culminating crests of the accumtilations of sand ivould have been long 
and gradual. Moreover the flat zone between the river-bank ami the beginning of 
the desert would have grown witler year by year. Instead of these features, however, 
we find the stream winding backwards and forwartls through a very serpentine course, 
and advancing quite dose to the margin of the sand, in places actually encroaching 
upon it. It would thus hardly be possible to have a clearer and more unmistakable 
proof of tlie fact tliat die river does move towards the sou tli-west at a faster rate 
than the dunes do. It puts one in mind of a column of infantry' cut down file by 
file by a troop of pursuing cavalry', Botli forces are indeed advancing in one and the 
same direction, but the pursued docs not succeed in getting out of the way, and 
is consequently destroyed. Tlie power of die flowing water is inconceivably great 
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as compared with the power of the sand. Given sufficient time, the Tarim would 
be capable of mowing down the sand-dunes as a scythe levels the long grass. 

As my map of the river shouni in several loops, the right bank does not. at 
present, actually reach the sand. Ihe contour is flat or slo[>es imperceptibly, and 
the surface is covered with sand ami vegetation. From this we may conclude, that 
diese river-windings liave been permanent sufficiently long to allow of the dunes 
moving out of the way. The longer die river has been constant tO' its bed, tlie 
broader is of course the belt of flat land that interv'enes Ijetween it and the sand. 
Hence there exists a striking diflerence in the profile (a in fig. 142) where die river 
comes into contact with the sand and the profile (^) where there is a flat belt inter¬ 
vening between the two. h the latter case the dunes rise up to their culminating 
crests by a long flat slope. 

In a loop like tliat which is situated immediately below Ullugh-kijl the currents 
of die river and the atmosphere dispute iritli one another the mastery over the sand. 
The latter is dius played upon by two forces, the power of the wind, which Idows 
it away, and the power of the water, which undermines it. Sometimes one of these 
natural forces is pretiominant, sometimes die other; but in the long run it is the 
water which proves die stronger. The positions which alternately succeed one another 
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are exhibited in fig. 143 A, B and C, At a given moment the contours plunge down to 
the river at an angle of 33®. Then comes a storm, indicated in the fig. by arrows. 
The tvind, driving horizontally along the earth’s surface, comes into collision witli the 
steep face of the sand^uncs, and the opposion it thus encounters compels it to alter its 
course tip the slopes. But the ascent is too steep for even the most violent stomi 
to produce any appreciable effect in the way of lifting the particles of sand upwards 
towards the summit of the dune. Consequently the lowest and middle zones of tiie 
steep dune-wall are scarcely moved or altered at all. AH the greater therefore is 
the effect that is produced upon the highest zone: first, the sliarp edge of the dune 
is rounded off, then it disappears, and then one layer of sand is swept away 
after the other. The wind thus tries to blow die dunes away slowly piece by piece. As¬ 
suming that the river meantime does not alter its bed, we have the result shown 
IQ fig. 143 A. After it has been exposed to a succession of storms following one 
anodier year after year, die slope of the dune assumes the appearance indicated by 
the darker shading in fig. 143 A. This Ls what we find to have actually happened 
in many of the loops, where diere exists a more or less broad strip of steppe betw'een 
die river and the outermost margin of die sand. 



If now we assume the atmosphere to be quiescent, but the river to exhibit a 
period of exceptionally energetic activity, we should have the dunes underniined, and 
disappearing in huge sections, and finally the contours would be very much like what 
we see in fig. 143 B. But die assumptions made can only hold good for a very 
brief period, at die longest not more than a few months at a time, so that the actual 
conioum are never so sharply drawn as in the fig. Tlie line which indicates the 

gtnmtig of sand-slide always runs in a g'tXKl bit under the culminating top of 
tlie dune-mass* ^ 
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What actuaJly occurs is shown in fig. 143, C; that is to say^ both tho 
disintegrating forces act mm and turn about^ After a rform or storms have 
carried away tlie layer of sand (a), the river penetrates the dune-foot to (f), 
whereupon the section of sand ( 6 ) slips and glides down into the river» leaving 
behind it a fresh sharp edge between the steep slope and the flat dome of 
the dune*summit. After that comes a fresh storm, which sweeps away the layer 
(<»'); then the river eats its way into the base of tlie sand as far as (r')t and 
die section {ff) in its turn plunges into the stream, which carries it away, either 
adding it to its existing sand-banks or forming new ones out of it. Meanvvliile the 
loop increases in breadth precisely at the spot where these sand-slides have taken 
place. Finally the contours assume the shape shown by the stippling. All die rest 
of the mass of sand has been swept away, a part blown into the interior of the 
desert, but by far the greater part used by the river as an instrument for modifying 
die relief of the country through which it flow's. Wlien the river shifts its channel, 
the sand-banks it has deposited become gradually exposed, and serve as the founda¬ 
tion for river-dunes. These are, however, rare in tlie Tarim, and when they do 
occur diey are so small that they may be disregarded in comparison with the 
immense masses and vast extent of the desert dunes. Where they do come into 
existence, they very soon get covered over with vegetation- 



The order of die occurrences is, however, different in diflerent parts of the 
same loop; a very illustrative tetample is afforded by the sharp bend to the south 
Just below Jallang-dscliajir. All round the outer periphen' of the loop the sand descends 
into the river with the same degree of steepness, and the effect of the river’s action 
u])on it is uniformly die same diroughout. but on the eastern side the sand would 
go down into the river even though the latter produced no effect upon it, for die 
wind drives it over and down upon the leeward side. On the west side, however, 
the wind convc}^ no sand into the river. On the east side the two agents work 
together towards the same end; die wind seeking to move the dune to the position 
market] (<t) in fig. 144 and the river endeavouring to deposit it at Yet the 



Fig. 144 . 
















>74 


THE TARIM RTVER. 


po^kmn (a) can never be attained, because iJie river seizes upon the sand which 
pours down the leeward sltlc of the dune and at tlte same time continues its under¬ 
mining energy-. Hence this side of the dune is played upon, c^ferzs paribus^ by the 
two agents of disintegration to twice the extent that die west siile is. 

On the 22nd May we hatl a fairly stiff gale from the south-west, its velocity 
being 7.3 m. in tlie second- Although the wind does occasionally blow from this 
qviarter at this season of the j-ear, it is very- fickle, and its effect is trifling as compared 
with the ov'erwhdming storms from the east-north-east. In tltose bends in which we had 


die wind in our favour we travelled at the rate of 1.52 m. in the second, a very fair rate of 
sjieetl, considering that the utmost pace at which canoes can travel, and that in still water, 
is a.t in. in the second- It was quite a pleasure to see die banks slip past in this 
way; a pity diough tliat the lantlscape was so monotonous, so devoid of picturesque- 
ness. For even with the stupcntlous masses ol sand anti their sublime desolation 
one gradually becomes iamiliar. At first indeed they impress widi a sense of awe 
and wonder; but after you have had iheni for your daily as«^> ciaT<*s for months 
together, they become 0|ipressive, and in the heat of summer produce a stifling 
sensation. 

Tiiis day the sand was sometimes quite near to us, at other limes farther 
away than u-sual, and several royal eagles kept circling almve its iirecijiitous flanks. 
On our left tlie step|ie stretched away as level as the sea at calm, cheerless and 
grt*)', arid, dusty, overgrown witli grass or short, scanty reeds; it was very rare 
indeed that we saw a dump of young poplars, and those but ill-thriven. When a 
»yeIlow storm* {sarikburz^n') is blowing, the entire landscajje becomes shrouded io 
the dust-haze; every-thing is grey and yellow, and the light faint and diffused. In 
^veral places we perceivetl the shejiherds' camps around temporary' huts, with their 
(Iwks and herds of sheej), cattle, ami horses, 'ITic following names lielong to the 
left bank — Wuhamed-kalgcn-kotan. Jurt-tschapgban, Ot-kalaghiitsdi-dung (die Hfll 
where hire »s Kindled, /. f. some kind of signal-fire), Kaser Fisa Achun-tschapghan 
(a canal which starts at Kudsdiek and here re-enters the river), and Kona-kusch, now 
ujiinhabited- On the right we have the little lake of Jallang-dschajir, with the canal 
of . usiik-kok^alasr, which carnes its water liack to the river: the canal which 
supphe-s It with watcT Ls situated higher up. Again, on tlie left, we pa.Hscd yet 

^i* j--a.= a«- 

, , schtgdik. I n-as assured, that seventy vears ago one-half 

of die nvers flood u^d ,0 travel that way, but since then it has gXlIy gone 

It' "" """" obsen'e,"hat the d^t^ 

one gets m this part of the country are not very^ trustworthy. One thing, however 

u. unquestionably true, and that is that the Kudschek. a.s well as the Konk-larim.Ts 
f"r Jarifn* Veiy' likely die stream lias changed backwards and 

chokJl wkr°*!^^,Lt "^T/Ir alternately 

th.. T^, ">c which iiumcnes between 

betU w^Ll^" K i At the tinyt when one nr odter nf the* 

w^hfl of "'<= river-^-stnn, hnd 

at. a whole . more ea.,eriy p<»i„o« „u„ since Lt perind the RondT^^ 
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VRnced a gigantic step, or rather two or three gigantic ste|is. towards tlie tvest, 
for the presence of these okl river-courses proves that migration has taken place 
not one stage oniy, but two or three stages. Here then we have a convincing 
proof of the theory' I put fomard several years ago, namely that tlie Tarim is 
moving to the right, that Is to say, the lower Tarim is shifting its bed to the 
souih-w'est. 

The sharp) bend which pene¬ 
trates into the sand is know'n as 
Tung-Iung-tsch5kiin, or Tung-lung 
Sank, from a Chinese wJ\o was 
transporting wares down the river 
on canoes, but overloaded them so 
that the)' sank. On die left stands 
the \'ilJage of Sin-mSlialla, ivith a 
canal in w'liich titere was water. 

Opposite the nc-vt indentation into 
the sand an arik goes off to Kuslek, 
and near it stand some Elragnas 
trees, some of them about forty 
years old. In the old bed leading 
to the Ara-tarim there exists a 
pool called Ak-iti-sokkan-tschol; 
here are some shepherds' huts, 
and a canal Chodai Vardi-tschap- 
ghan, which supplies the lake with 
water. 

May 23rd. On the left we 
passed Atschik-uktu, and on ilie 
right Lakuilukiake-uj, situatetl on 
the canal which supplies Bajir^kbl 
and its separate basins'—Muhamed 
Am, l^sclian Nias, and I,aku!luk-kdl 
— with water. Just below this point 
is die beginning of a bed of the 
Tarim, abandoneil five years ago, 
whicli ran along the foot of tlie 
high sand and reunited with the 
existing channel op|josite the canal of Chodai VSrdi-Lschapghan. About midway it 
is further connected with the existing Tarim by a canal Adoko-kok-alasi, which was 
dry when we saw' it, but is in part filletl with water at high flood, llie country' 
in the vicinity is called Adok-ottogho. This former rivcr-lxnl demonstrates that the 
Tarim (an indeed sometimes shift to the left, Ihe probable explanation is that 
the river made such a violent assault upon the sand a.s to fill up and choke its 
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Own clTanncl. The present chitniiel too is of quite recent formation, for its popla£% 
which are indeed quite rare, cannot well be more than thirty years oicl* Even 
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kamisch is wanting in places, leaving the river-margias bare and desert'Iike in ap¬ 
pearance. 'I'he scarped banks are however quite Idgh. On the left bank stands 
Kona-kuslek, a deserted homestead. Then comes the little lake of Muhamedne-kdli. 
situated between the Tarim and the sand, and fed by a canal. Below it Lssues, 
through the right bank, another old river-bed, the Ottbk-kaldi (the Forgotten 
Shoe), wdiich was abandoned, according to one account twenty, according to another 
account thirtj'f years ago. From the existing stream we saw very distinctly, how it 
cuts its way into and across die sand. We shall, however, return to this old rivei^ 
bed again subsequently. Opposite to it the Tarim sheds off an arik, Bulung-su, 
which fiours water into yet another ancient channel, generally known as the Hski- 
larim, which as late as three or four years ago was the chosen path of a portion 
of the flootl of the Tarim. 

It is hereabouts that the river-sj'stem begins to be more complicated, old 
river-beds and canals breaking away and rejoining the main stream at short and 
frequent inlerv'als. W'e saiv indeed dieir beginning or their termination 

{fi-jaghi), but a.s for the remainder of their course we were obliged to accept impli¬ 
citly wliat die natives diought fit to tell us. In the case of the stretch of river 
which I am now describing, I had however a certain check upon their statements, 
because 1 traversetl it twice. 

A short distance below Bulung-su die hydrographical sj^tem becomes more 
intricate than ever. On die right comes a holtis^/iemal, or >backwater bed», now dry' 
and ilammed by a togky or >dam^, to prevent the water from entering it- On the 
left the river gives off a very small canal, the Kirtsclun, which bad on the 17th May 
a sluggish current and on 23rd May the following dimensiorus — breaddi, 6.40 m.; 
mean depth, 0.46J m-t mean velocity', o.ssas m.; volume, o.?i cub.m. in the second. 
Bui its level, like that of the river, had dropped between the two dates. I’his canal 
empties into the Eski-tarim mentioned above; and the Eski-tarim, judging from the 
tlease forest of magnificent trees which accompany it and which, when seen from 
the present river, looks like a dark wall, would appear to be an old watercourse. 
When die river is at its maximum, the KirLschin supplies the Ara-tarim (see below), 
but at other times serves to irrigate the fields around die village of Ara-kum 
(Amongst the Sand. i. e. the sand which inten'enes l>etiveen the rivers), a village 
situated nearer to Tikenlik than to the Tarim. Quite close to this last the Klrtschin 
bifurcates: that is to say, it sends off a dry arm to the elongated lake of Kosu-kirgen- 
kbl. This lake, again, wliich lies quite close to the Tarim, is also fed by four 
other canals, which follow immediately below the Kirtschin branch; one of them is 
especially large, and apparently in the Iiigh-flood sea.son swells out to a stream 
of considerable dimensions. Yet two other branches, the lower and larger of 

which is called the Kosu-kirgen, re¬ 
stores the lakers overflow to die river. 
Each of these contained on 7tli May a 
tiny riiTilet, for the water begins to 
flow out of the lake the moment the 

level of the river drops below its ow'n 
Breailth = 6.|« m. Thft Ktrtflchin branch* Scale i no*, level. 
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In the district of Tolotto-ottog^ho there is the beginning of yet anotlicr over^ 
flow channel, which soon goes to join the Ottbk-kaldl. This last vs said at some 
time or other to have traversed a series of lakes, now dry, situated for the most 
part on this side of the great sand. A couple of deserted homesteads on the left 
bank are known as Ghatb Vardi-uji. The name of the right bank is Dadani-ottogho- 
Immediately below this lies tlie lake of Bobane~uktusu, with, on its upper shore, 
a small dump of poplars, probably fifteen years old. Poplars are hower^er so rare 
in these tracts that I w'as able literaily to map every clump, were it only of two or 
three trees together — nay, 1 actually entered every single solitary' tree, so that, if I 
were to travel down the river again, I should he able to recognise every one individu*- 
alty. Some distance below the Kirtschin ann there are tamarisks, growing on their 
mounds, which Iiave in many cases been surprised and cut off by the newly-formed 
river, in some places one can plainly see how the forest is in these regions disseminated; 
for [joplars of one or at the most two years w'hicli have drifted down the river have 
Ivere succeeded in fixing their roots on the very verge of the stream; and similarly 
of a quantity of bushes- In the old river-beds there is a good deal of drift-wood 
stuck fast in the mud at the bottom, trees projecting half their length above the sur¬ 
face of the water: this is especially the case tn^the vicinity of the Bajir-kol, 
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-All the morning and noon of the 23rd May there was a strong east wind, 
but in the afternoon it veered round to the south-west. When we passed up-stream 
on die 7^^ we also had an east wind just here, and great was the help it 

gave the men paddling against the stream, although they did indeed avoid the middle 
of the current and kept their canoes as far as possible to the smooth water over 
tlie alluvial deposits. During the night of the 6—7th May die river dropped 3.1 
cm. On 7th ^Jay I took the follow-ing measuremetiLs immediately bdow the Kirtschin- 
arm — breadth of river 42.60 m,; mean depth, i-jss m.; mean velocity, 1*3167 tn.; 
volume, ^9.06 cub.m. in the second. .At the same place 1 again took measurements 
on the 23rd May, with the follow'ing re.sults — breaddi, 42.30 m.* mean depth, 1.3^ m,; 
mean velocity, 1.3990 m.; volume, 78.58 cub.m, in the second. These two series of 
results admit of being compared together all the more readily, because on both occasions 



Fig, 143 . Right. r.Tj t.jj *.jt i.» i-m *•** 1 .+* i.jf t.j» i,*i i.i» — depth. Left. 

76 ijfi i£6 *89 178 790 ig] *89 iSo 163 i4« io 3 84 I 

• loo 14* 165 1S6 *79 1S3 iSr *85 *58 14S 159 94 8£ J velociiy. 

too *24 15^ 15S *88 160 189 i8t *53 *5* 136 119 $3 I 

Br&ulth = «. The same pLice, May 33, Scale 1 ; 400. 

ypMrmijF w Ad^ 


15 







THE TARIM RtVEFU 


>7S 

the graduated {3 m. distances) rope was fastened to precisely the same poles, set up one 
on each bank. The reason W'hy, notwithstanding so great a drop as loV* cnb.m., 
d^e breaddi only diminished by 0,3 m., is that the scaqxid banks just there are 
virtually vertical. The fact of the mean velocitji' of the current being a few cm. 
more at die latter date, in spite of the decrease in the volume, may have been due 
to a more rapid evaporation in die lakes lower down, induced by the greater lieat of 
the season, or to a fortuitous coincident augmentation of die contributories higher up the 
river. Colour ts lent to die latter supposition by our finding at Janghkbl on tdth Niay a 
volume of 66,03 cub.m,, or la.g cub.m, less than at Kirtschin seven days later, and this 
in spite of the heavy contributions that were levied upon the stream in the interval 
between these two points. On the May the volume amounted to a3 cub.m. 
more than it did on the i6th May, as indeed we sliould naturally expect, for, as 
we have already seen, the rntts-sw/i or main body of the Rood caused by die melting 
of the ice, had passed as early as the middle of March. After that the le\'d drops, 
at first with exceeding slowness, but more rapidly as the season advances. Instead 
of a steady drop, as we should expect, between the i6th and 23rd May, we 
have on die contrary 3 n*se of 12.5 cub.m., and that at a period of the year 
when we should least of all expect it One might perhaps explain the occur¬ 
rence as due, say, to the opportune arrival of the spring freshets of the Ugen-daqa, 
were it not impossible for die melted snows of the headwaters region to have reached 
Kirtschin so early. The explanation is to be sought in another direction, and I think 
] may claim to have discovered it. 

In the preceding pages I have enumerated a whole series of marginal lakes, 
increasing in number as we adi'anced down the river. During the ivinter these 
are cut oflF from the stream, and they dwindle in area, not so much because of 
evaporation as from absorption into the ground. The ice in the lakes melts later than 
the ice in tlie river; nevertheless when the great spring freshets come pouring 

down, these naturally find tlieir way into the marginal basins, and so great is the 
total volume of these freshets that, in spite of the drain thus made upon them, the 
river continues to rise, and pours itself into the lakes, until thdr levels equal its own. 
When that equilibrium is brought to pass, the entire body of the spring flood rolls on 
undiminished down the main channel. Then the river begins to drop, and as it dots 
so, the marginal lakes begin to send back to it throng!: their several canals the 
overflow water wliich it gently contributed to them. In this way the level of the 
river again ris», tliough it is only for one or two day.s that the rise is perceptible; 
for the fluctuation is speedily swallowed up in the general fall, which at this season 
charactenses the river, and which goes on until it reaches its lowest summer ebb. 

ere must call attention to a circumstance which will be dLscLLs.sed at greater 
engti ower down, UTien on 7 th May the volume of the river amounted to Sg.od 

f“““i f™-" «*>= Ullugh-kelj on jjnl Mi}-the Tarim 

we take the mea^erements above Jt, canal, the volumes on the 7lh and the 23rd 
2.4 cub.m, instead of .0., cub.ro. Seeing then that this tvas the effect of lake 
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a!oneT we may infer how immen-se is the influence which all the lakes together 
exercise upon the volume of the nver. 'Hie action of the Ullugh-kdl may pos^hiy 
appear to be to some extent in conflict with the argument which has been set fort!) 
above. If at a giv^ point of time in the spring all the maiginal lakes are fuil^ 
and the river is already dropping steadily lower, the water ought of course soon to 
now back into the river; whereas we hnd, on tlie contrary, a strong current running 
into the UUugh-kol. But, riglitly considered, this is precisely a proof of the corrects 
ness of my reasoning. In the first place, it must be borne in mind that the loss of 
water in these marginal lakes, which, like the UHugh-koI, are situated amongst the 
sand, is enormous, and that their evaporation increases as the summer advances. 
The accompanjing sketch wHU enable us to see the facts in the proper con*- 
necdons. If, say, the Tarim measures above a given number of lakes A, B, C, 
D, £, and F too cub.m. in the second, and if each of these lakes requires to be 
fed at the rate of 5 cub.ni. in the second, in order that th^ several levels may 
coincide with the level of the river, then the river, by the time it reaches the inflow 
canal of lake G, u'ill have dropped to 70 cub.m. Suppose now that all these lakes 
dow'n to and including F are full, so that they no longer 
exercise any drain upon the river, this last, when it reaches 
tile canal of lake G, will be once more running lOO cub.m. 
strong. The consequence is that the inflow into lake G is 
livelier tlian before. The longer tlie upper lakes are in fil* 
ling, the later does the river rise in spring over against lake 
G. As a matter of fact, the outflow and equilibrium of level 
are established behveen the river and each lake in turn, 
and owing to the immense lengtli of the river no serious 
disturbance results* If however it should hap[x;n that several 
lakes fill simultatieously, the effect would make itself felt to 
a verj.' marked degree lower down the river. So far as I was able to ascertain, 
something of the kind appeared to have indeed taken place between the i6th 
and tlie 23rd May, the consequence of which was an otlierwise inexplicable rise 
of t2,s cub.m. in the level of the river. 

May 24th. At Junus-ottoglio and Kosch-kotan, immediately below Boba-uktusu, 
yet another old river-bed with reedy margins leads off to the right of the existing 
channel; but, except for a mere trickle of water in its deepest part, it was on 6th 
Maj' quite dry and bare. Although the main current began to leave tliis bed about 
6 years ago, it is only two or three years since that it finally made up its mind to 
give the definitive preference to the existing channel. That is to say, the river was 
here for die space of three or four years split into two arms; and the stretch 
between Kosch-kotan and 'rarim^kirdi is consequently without forest. Indeed there 
appears to be no forest beside the southern, abandoned arm either — a significant 
fact, proving that the ri’i’er must previously have pursued a more northerly course. 
On the left bank stands die rillage of Tuvekt^i-uj, Inhabited thirtj' years ago; 
perhaps even as early as that some little rivulet groped its way towards the present 
channel. At the sharp bend of Tarim-kirdt stan^ the rillage of 'ragirmantiake-u/, 
consisting of four huts; this was inhabited in 1S98, but not in 1900, In fact, the 
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villages in this part of the country are as changeable as the river-bed itself. The 
village just named was abandoned in consequence of its being threatened by iiiunda- 
tion, and because it was cut off from tlie country- behind by temporary marehes and 
lakes. When this happens, the inhabitants prefer to flit their Penates to a place of 
greater safety-; and though they carry- away all their movable property with them, 
such as their implements, instruments, fishing-nets, and so forth, they leave their 
hute Iwhlnd, partly because the materials of which tliey are built are valueless, 
consisting as they do of nothing but poles, branchts of trees, and reeds, and partly 
because they- imagine it would be convenient to have the old huts to return to in 
case the river should once more shift its channel. 

The river-bed bears in this locality the most unmistakable erideoces of bdng 
a quite recent oreation. It is practically an overflow’ current which is actively engaged 
In ejtcavating its own channel by erosion. Sedimentary deposits, with young 
reeds ju^ springing up on them, stretch in every direction. The velocity of the 
current is as much as i.a to 1,4 m. in the second; and as one watches it 
one can see how it successfully accomplishes Its purpose step by step. Under the 
convex banks, where the current is slowest, the s^imentary matter is being depo¬ 
sited in crescentic belts. On the other hand the concave parts of the opposite banks 
are being subjected to a vigorous assault. These processes are illustrated in the 
accompanying fig, 150. The final result is the well scarped and distinct river-bed 
with which we have become so familiar. The irregularities which show themselves 
m tlte development of the river-bed, whereby some windings liecome much deeper 
and longer than others, are in this flat and uniform region due to positively trivial 
causes, such as tamarisks binding the ground together witii tlteir roots, the presence 
of a reed-bed, and so fortli. For some distance there Ues here, north of the existinL- 
nver, an arm which was deserted only- a year ago. 



1 he mam nver now ctosscs what six years ago was the lake of Lolo Kullunu- 

Ukiudekin.j( the former b fed by a cao, Ti of 










CHAPTER XIII. 


THE INTRICATE NETWORK BETWEEN KEPEK-UJ 
AND AJAGH-ARCHAN. 


The river again divides at the deserted village of Kepek-uj, the empty huts 
of which are still standing. The arm which goes to die left wii] be described in 
another part of this work, its upper end was on 6ch May expanded into a veritable 
basin, thickly studded trith mud-banks and allurial deposits more or less overgrown 
with reeds. Here forest Is again pretty common. Thus at Kepek-uj the river is 
deprived of a considerable portion of its volume. On 24th May the Kalmak^ttogho 
arm was a good deal narrower than it Iiad been on the 6th. though it was still 
a noble stream, and it is not at all unlikely that the principal river is actually con¬ 
templating a ^iit into diat same arm. Leaving it however on one side, we glided 
through an extremely narrow channel into the reed-grown lakes of Kurban-dschajiri 
and Siisuk-kbl. In these small lakes the river lets drop the sediment diat it carries 
with It; the greatest depths we obtained in them were not more than 2.i£, 1.38, 
and 1.41 m. Consequently the stream which flows out of them, through another 
narrow canal to the south, is perfectly transparent. On each side of this latter 
canal, through which we experienced the utmost difficulty in forcing our feny^-boat, 
the new green reeds of that year stood four meters high and were crowded together 
in masses of unexampled density. It was like tlweading our way through some 
watery corridor, with solid walls on both sides of us. Indeed in some places it was 
absolutely necessary to set fire to die dry yellow reeds of the previous year in order 
to see where we were going to, and to get an idea of the ins and outs of this 
remarkably intricate labyrinth of reeds. After that we proceeded east-north-east 
across the lake of Tuvadaku-kbl, where 1 measured depths of ^*3*^ 

and 3.0 m. From this take we passed into the Balik-kumgUtsch-kbi, where an 
older hut, Muhamed-uji, ivas demolished the year before. Finally we crossed the 
lake of J^anlik'kbl to the rilJage of JakSnltk, the four huts of which we found 
still occupied by two families, each consisting of 5 persons, 'I'he greatest depth I 
measurefl here was 1.73 m. South-east of jakSnlik stretches the lake of Ager 
Kullune-kdii; and south of it the large desert lake of Begclik-kbl, to which on asth 
May wc made an excursion. This lake is described elsewhere. 
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Some parts of the Tarim ivhich we traversed after leaving Bulimg^u, are 
said to have been formed about sijtteen years ago. Previous to that the river bad 
for a long period — my Informants thought it was fully fifty years — followed its 
old bed along the edge of the desert Pres-ious to that again, it must have flowed 
along the same path it now pursues. That Ls to say, it oscillates l>ackwards and 
forwards from the one bed to the otlier. On the whole 1 do not doubt but that these 
Statements are in agreement with the real facts. That the river is verj*^ undecided 
and unstable is sufficiently proved by the presence of its marginal lakes; for they 
too are extremely transitory' and inconstant, and speedily fill with mud, dust, and 
decaying vegetation. 

May 27th. We left the Jakanlik'kbl by an arm issuing from the lake which 
was embedded amongst the thick reeds and earned a deep and limpid stream. 
Passing on the left Ai'Iarkat or Marhatdake-kona-uj and on the tight Schah Niasi- 
kadasl, we again entered a chain of lakes and marshes, with the hut of Ghapan-uji 
on the left. In an expansion at Markat I measured successively depths of 14.0, 
1and 10.15 This depth i4.<3 m. is the very greatest that I sounded anywhere 
in the Lop region, and more than twice as great as the deepest sounding that 1 
obtained in the Kara-koschun, the extensive terminal basin of the entire Tarim 
system. This depression is probably a trench, which has some time or other been 
hoHowctl out by the wind and has never subsequently been filletl up by sedimentation. On 
the right we left the lake of Selimi'tschojogho-kbl, and beyond it appeared firm ground 
with an occasional poplar; and still farther away the Katik-arik arm, which supplite 
llegelik"kbl with water, enters the old bed of the I'arim. We were here fardter 
from the high sand than we had been before, and it was only occasionally that we 
caught glimpses of it, as for instance on tlic nearer side of tlie Ku-tutu-koL Beyond 
the large island of Avul-akmasi there appeared uride reed-grown expanses of 
water. Owing to the height of the reeds it was difficult to see how big the 
lakes were. All that could be mapped witli certainty was the actual route of tlie 
ferry-boat and the situation of the endless beds of reeds, some near at Itand, otliers 
farther away, which shut In ffic view to right and to left. We reached the Gerem- 
dakt-kbl through the Ismaile-arighi. Bey'ond an island of firm ground, that is to 
the north of out route, stretched tiwi lake of Avul Nias Bekne-kblughu. Tiien came 
on bo^ sid(^ sevcTid islands of firm sedimentary' matter, overgrown with vegetation, 

primeval soil; this was especially die case at Sebidak- 
maliallasi, where there was also a flourishing and shady poplar grove. Here it was 
plain that the nver w^ endeavouring to eNpand its channel by filling the lake. 

I-he depth was everywhere slight, generally not more than r m. Out upon our 

w^erway wid^g out m d,e lake of Ghilange-kblu. dm depth increased to 3.S, m. 
and /.», m.^ On the south shore of this lake stands the homestead of Ghilangdake-ui 
whic was inhabited about fo«y years ago. .All tHs time diere was a curr^^tgh 

arj . aequendy there could not be any intricate network of canals 
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that clirecdon. At the point where we turned to the soutli-west the Jaka-atscha leaves 
tJie river eastwards for Ak-dun^, situated Just above the or »head» of the 

I^schin-darja. Jaka-atscha, which means the »Iast>, or >the outermost?, channel is how¬ 
ever no longer applicable, for there is now yet anotlier canal, which has perhaps been 
formed since the Jaka-atscha was given Its name. Next comes, on the right, Jol- 
daschte-uj, uninhabited. It was indeed surprising to hnd all the huts we saw empty*; 
for all the way our ferry'-boat was surrounded by a crow'd of canoes. They came 
from tlie newly* built huts on the other side of the reeds, which ive could not see. 
On our right w'e had firm ground, with poplars, small tamaiisk-mounds, and sand- 
riclges clothed with vegetation; often too the dense reeds hid hrm ground, which 
consequently ive could not always see. llie stream carried us out of the lake into 
anotlier reedy channel, which soon divided, the left branch going to Ak-dung, We 
however folIow*ed the right branch. Immediately below* Ak-dung begins the Laschin- 
darja, a pow'crful stream (see below) formed by the union of several emissaries from 
the lakes 1 have been speaking about, and entering, as 1 have said, the Ara-tarim. 
On the left comes the homestead of Adofc-uji, and then, but a little way back, 
Ojman-kbl-kischdake-uji, or the >Winter Domicile of the Deep Lake>, the people 
of which are now settled at Tikenlik, Then we entered the Otak-kdl, w*hich 
winds like a broad river-arm; it was tolerably shallow and the water perfectly 
transparent, so that we were able to see all the details at its bottom. To the south¬ 
west we perceived the patch of sand which marks die entrance to the lower Baschtage- 
k5l. Beyond Otak-kbl the river contracts to a narrow channel with broken water 
(.Scharkurun), pointing to the existence of a ridge or ithreshold* across the bottom. 
Here we had to steady our ferry-boat by ropes from both banks. Finally she again 
glided out upon the Tarim, at a point where w*e once more perceived the old bed 
which begins at Bulung-su, and which for a great part of its counie forms a channel for 
the Katik-arik. The volume of this last was here a to 3 cub.m., the stream keeping 
dose to the scarped right bank. The old bed was howev'er filled with silt and 
sand, this being virtually the cause of its having deserted that channel. Although 
the quantity of water which now flow's dow'n it is insignificant, this old river-bed 
shows tliat formerly it was traversed by a stream of some magnitude, 'flie 
greater part of the w*ater of the Tarim goes into the Laschin-darja. Another arm, 
now dry, goes to Putalik-kbl, just above the rillage of Ojman-kel, inhabited by 
five families or 40 individuals, and thence proceeds to the Ojman-kol The cultivated 
ground of the village is watered by a smaller arik, which leaves the larim lower 
down, 'rhe bottom of several of these ariks lay at that time a good meter higher 
diau the river, and ev*en at the period of high flood they* get little or no water in 
them owing to the strong inclination which the river manifests to pour itself wholly 
into the bed of the Laschin-darja, and so destroy tlie channel which we were then 
navigating. For the same reason the former lake of Iskatka V^rdi-kSl has 
completely dried up; and the same thing is true of the Kara-tsdiege-k6l, a lake 
surrounded by small dunes, bearing tamarisk bushes, A dry* arik goes off to 
the former grazing-grounds of Menglighhtschakmaka-kalghan. The river then becomes 
very winding, the bends being short and abrupt, and the alluvial desposits to a 
greater extent exposed. There was a litde scanty* forest, the trees being quite young 
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and thinly planted. Embedded in the sand are the two takes of Kok-kol and 
Baschtage-kbl, both reported to comain fresli water, although now both cut 
off from the river. WTien the existing channel becomes cli^', as it seems likely to 
do, and the stream flows through the Laschin-darja. these desert lakes will entirely 
disappear and no longer levy any contribution upon the river, ’lliis would of course 
mean, £ 4 terts pan&us, an augmentation of the inflow into the Kara-koschun. In 
1S98 the Kbk'kdl w^as still connected with the Tarim, but the connection was cut 
off in the summer of diat year. Naser Bek, a man of saxty, told me that the Tarim, 
after having for many years flowed along the cliannel in wliich we then were — it 
did so in the time of Naser Bek^s father — had become diverted Into the Laschin- 
daija three years before our visit. Previous to the lifetime of his father the Laschin-darja 
was the principal artery of the Tarim £yst€Lm. Ilius we have here again two channels be¬ 
tween which the river alternates periodically. .As soon as one of these two becomes 
sufbciendy raised by the deposition of sedimentary deposits and the growth of 
materia] along its banks, the water seeks its way through the other. 

May abth. Measuring the river in the morning, 1 obtained the following 
data: breadth, 22.66 m.; mean depth, 0,999 m.; mean velocitj*, o.jSj® m.; and volume, 
13.M cub.m. in the second. And for the last three years the principal trench of 
the larim has here been no bigger, because in the same years the Laschin-darja 
has been grow-ing. Only five days previously we found diat the volume of the Tarim 
amounted to 7S.5S cub.m. in the second. Hence there was here a loss of 65,4 cub.m. 
With regard to the future direction and dustribution of the volume that is thus lost, see a 
subsequent chapter; though 1 may add here, that it goes in part to the Ara-tarim,and also, 
more particularly, in the form of canals issuing from the lakes described above, to 
Ak-dung and Laschin. Down to the point we have now reached the Tarim has a con¬ 
tinuous flow all tlie year round, aliiiough its channel is constantly contracting; no doubt 
it will eventually become entirely obsolete as soon as these lakes have become dammed 
up witli sedimentary' matter. At the spot where we took our measuremencs the 
higli-waier hnc was 1.5® m. above the existing level, an indication that the area of 
a vertical section of the river had lately been more than twice the area of the actually 
exiting SMtion. At that time the dafum was 22.43 sq.m., whereas at the high-water 
season it had been 56..^ sq.m, 1 have no doubt that th,^ high-water lines were left in 

previous years; it is very- problematical whether the mus-sttn had risen so high 
that year, ^ 
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compared with the Lascliin-daija and the Ara*tarim, it appeared to be wanting in 
energ)', as well as to be dwindling. The more noiew'orthy points are these: — 
AjttmgU’Sbrutmasi, a loop with a rather narrow neefe or »stalk*. Tlie word 
iftast is equivalent to koWrm^tt^ and means a »portage»; but in this particular 
case the loop is so short and the portage so mde^ tiiat the expediency of hauling 
canoes across it is more than doubtful. At the base of the loop the sandy 
desert once more approaches the right bank. On the left bank is an overgrown 
sand-hill, with a solitary poplar, known as Jileg-uj. Tilts day the river-banks were 
all along tolerably well equipped with poplars of a riper age. On the same side 
of the river two dry' ariks lead off to a vanished village. Then on the right comes 
Ager-asti, and, again on the left, Schah Mansume-osasene-basch-tam-arighi, 'which 
long name means the Canal of the Cultivated Land around Schah Mansur's Upper 
Clay House. Next, sdH on the left, we have Tajir Achune-kotane, and, farther on, 
the village of KusJek or Scliah Mansurnc-uji, long uninhabited. On the right w'e 
note a dry atuha^ leading to the lake of Ettek-kbl amongst the sand; but having 
received no fresh accession of water, it has become converted into a i&schi or *salt 
pool*. At Asimet Beki-uji, on the right bank, there are low sand-dunes clothed with 
vegetation. Behind these, and between them and the high barren sand, lies the 
d^iccated lake of Schikak-kol, connected with the river by the dry canal of 
Schikak. 

The river is now seldom as much as 5 m. deep. We measured the depth in 
the middle of die stream, taking soundings once every minute for the space of an 
hour after leaving Asimet Beki-uji. The maximum depdi was 4.81s m., obtained in 
three separate soundings. 

On the morning of the 29th May die Adoke-kok-aiasi, which comes from the 
Laschin-darja, had the follo’ning dimensions: breadtli, 12.0 m.; mean depth, o.gw m.; 
mean velocity, 0.6648 m.; and volume, 7.18 cub.m. in the second. 'I'hus from this 
point the river receives a not Inconsiderable augmentation- Some years ago the 
Adoke-kok-alasi was the principal channel of the Tarim, that is at the time 
when it was beginning to desert the river-bed which we last navigated. Four years 
liefore it is said to have been still a very powerful stream, but three years ago, 
when the Lascliin-darja was formed, it began to decrease, until now its volume was 
barely 7 cub.m., as compared with 13 cub.m. in the old river-bed. On die left is 
a strip of low dunes, witli vegetation; a large poplar amongst them bears the name 
of Kamschuk-tuschken-toghrak. From the right a canal, now dry, leads off to the 
Jangi-sudake-kOl, situated amongst die sand-dunes. 7 'hen comes, on the same side, 
the masar of Istam Begi-markati, with the graves of the belts w-ho used to live at 
Jangi-su. Immediately beyond diat stands a duster of huts, Jangi-sudake-kona-uj, 
which w'ere deserted si.x years ago in consequence of an outbreak of smalJ-pox, the 
people Bitting over to die left bank and building a new Jangi-su some distance 
lower down. This v'illage was said to number 23 families; while t8 other families 
from the older Jangi-su had settled at Mandschar-bascht beside the T.schivilik-kbl. 
Supa Bek, the bek of Jangi-su, told me, that he had altogether 49S people subject to his 
authority. Opposite to the new Jangi-su, on the other side of the Tarim, there is 
a boldschemat^ or now destroyed loop, of the river. Tlie name of Jaotak-alghutsch- 
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o^i-adghi is given to the country around a small isolated patch of sand on the left 
bank. The next desert lake, but at a considerable distance back from the river, is 
Godsche-tuighutsch-kSl, with a large, but empty, canal; tlm water in the lake is salt. 
Finally, there are several dry canals on botli sides of the river; and, on the left, 
Murat Kasini-putalikini-uji and Alvandake-ujne-arik. 
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May 30th. First we passed on the left a canal which at one time turned a 
mill, as well as supplied the now unoccupied huts of Jachijani'uji. On both sides 
there were small patches of sand, though fewer on the left than on the right. 
But, although there wcto tamarisks and other bushes growing on conical mounds 
of earth and sand, and single poplars, there was no forest. At the village of Kur- 
bane'uji a canal goes off on ^e right to the lake of Kotschkatsch-kbl, situated 
amongst the desert sand, and, its level having fallen with the ri\'er, still receiving 
water from the latter. Tire three families of this village, counting eleierv persons 
in all, used to live principally upon fish caught in the Kotschkatsch’kbl; they are 
subject to the bek of Jangi-su, and are enumerated amongst the 498 persons 
already alluded to. After passing two or three short, but abrupt, bends, we came 
to Jan KuUigha Vargeti-tarim on the left bank, a channel which dried up forty years 
ago, and upon whicli previous to that time the Kamschuks are said to have sailed 
their boats. Lower down it Joins the newer bed, by which we continued to drift. 
On the right lies, dose to the river, and this side of tlm sand, the lake of Asimetgha 
Vargen-kbl, tolerably small, and divided into two basins; it is reported to be 
comparatively deep, and is fed from the river when the latter is high. As a rule 

die high sand is masked by the 
reeds, new and old, which line die 
banks. 

Soon after this we came to 
another important bifurcation, a 
large portion of the stream de¬ 
viating through the adjacent ob¬ 
long lake of Bos-kbl, anti leaving 
it at its tower end by a channel 
which soon enters the main river. 
Seven years ago the whole of 
the Tarim flowed that way widt 
an undivided volume. I’he reason 
of the river having here changed 
its course is that a man named 
Assan, at the period indicated, dug 
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a canal from [lie left bank, and diis widened the stream until finally the entire current 
jirecipitated itself through it. A small, and wholly ardhcial, cawse for such a great 
effect I The new arm is therefore called Assan'techapghan-tarim. Nevertheless a portion 
of tlie stream still continues to find its way into the Bos-kbi. A little farther down 
anotliet arm, the Oghu Dsebanghu Vardi-tarim, leads off from the left to tlie now dry- 
lake of Chodai V^di-uktusu, but rejoins our Tarim at Kaken-dijni-dschaji. In this 
locality* the river manifests a certain tendency to flit to the left; it is almost as though 
it had covered the country on the right with alluvial deposits and were now seeking 
a passage at a lower level on the left, that is to the east, where indeed it used to 
flow formerly, and that perhaps at several different epoclis. After that we passed 
the lower and larger outflow canal of Bos-kSl (the upper one is now empty-), and 
then, on die left, a shorter arm of the I'arim three years old, which empties itself 
into the Kaken-dijni-dschaji. Beyond diat the river divides, the right arm being the 
larger, though both amui enter die lake of Schukume-k 5 li. Here the river ts 
again veiy uncertain as to its path, violent, dirided, and of no great depth, forming 
shallow, reed-grown lagoons, whidi, strictly speaking, are nothing but expansions of its 
bed. The lake of Schukume is said to be an extensive sheet of w-ater, and even 
to penetrate some distance into the desert. That is to say, it is in part a desert 
lake and in part a reedy lagoon, and consequendy belongs to both the types of 
lake which we are discussing. We next crossed the shallow, reed-grown lake of 
Talaschti-kdi, and dien the lake of Sattovaldi-k 5 l, this latter widi a targe sandy 
island, Sattovaldi-kijik-atghan-dschaji. 

On 31st May we found ourselves, soon after starting, in a shallow, contracted, 
winding ileky or >channel*, which empties itself into the lake of Taltikti-k 5 ti, die 
main portion of which we left on our right, surrounded by loiv sand and tamarisk- 
mounds. The waterway was thickly beset with kamisch, rushes, and water-lilies; it 
took us south-east to the Jakanlik-dschaji. On both sides there were small patches 
of sand, partly separated, partly covered by the recendy arrived water. Finally we 
emerged from this intricate and stifling watery passage into the large lake of Nias 
Bekni-k5li, called also Attamne-kbli and Nias l^kni Attamnc-kdli. Like the fakes 
in the desert, tliis extensive sheet of ivater is for tlie most part open and free from 
reeds, and encompassed by low sand held together by vegetation. But while the desert 
lakes extend from the north-north-east to the soudi-south-west, diese Tarim lakes 
stretch from the north-west to the south-east. 1 he position of the former has been 
determined by- the wind; but in this part of the delta of the Tarim, where the 
entire surface has been levelled and flattened out by the sedimentadon of the 
water, the wind possesses no power, at all events in this respect. In general 
these Tarim lakes arc of the same depth as the river itself. The greatest depths 
we obtained, for example, in the lake of Nias Bek amounted to 3.S3 and 4.59 m. 
Thus they no doubt coincide with original depressions in the ground; but their 
topography and depth render it probably that they stand in some sort of relation 
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to the river’s capacity for depositing sediment. From what is said above we see 
ho>v ready tltc Tarim is to shift its bed in this region. Not a year passes with** 
out long stretches being destroyed and new channels being formed in their places. 
The farther we advance, the more restless and capridous grows the stream, and 
the more numerous become the kma-darjas or tski-iarints on both siiles of 
the main channel. Here for centuries past the Tarim Jias been depositing vast 
quantities of sand, which it has shorn oJf the edge of the desert and carried down 
with it in suspension. The reason why the river flings itself out of one bed 
into another is that it keqis on successively raising their le^^els. After these 
oscillations have continued for centuries, the face of die country becomes eventu¬ 
ally chequered with a number of more or less parallel swellings or ridge.s, running 
north-west and soudi-east. When an overflow mlois place, it is quite easy to 
see how the space between two of these fluvial ramparts may become filled with 
water, the result being that die lakes, which are thus formed. Inevitably tend to 
assume the same direction as the riverf and this, as we have Just seen, Ls actually 
the case. Indeed aU the depressions in the Lop countrj'' exhibit an inconceivable 
regularit)’ in the matter of having thdr longer axes disposed from north-east to south- 
w'est- In the case of the lakes dtuated amongst the desert sand on the right of 
the Tarim, in the case of the Kara-koschiin lakes, the dty deprei^ons of the Lop 
Desert, the bajirs of the Desert of Tschertschen — everj'W'here the same north-east 
and south-west direction prevails. But the two lake regions we have just traversed, 
both of them originating directly in the water of the Tarim, have their long axes 
disposed at right angles to this, or from the north-west to the south-east. Now for 
this there must of course be a special cause, and this cause is very' probably to be 
found in the river’s levelling tenilencies, its peculiar projierty- of forming ramparts 
by means of its sedimentary deposits, and tlie effects of the riparian vegetation in 
binding tliese deposits togetlier. Later on, however, we shall so* diat the lakes of 
Avullu-kdl, Kara-kbl and others must have been formed in exactly the same way 
as the lakes and bajirs of the Desert of Tschertschen. 

1 he eastern shore of the lake of Nias Eiek consists of low connected dunes, 
with tamarisks growing amongst them on tlieir characterktic cones; amongst these 
lies die deserted village of Abdul Baki-uJI, containing four huts. In the tli.sirtct 
of Nuruma, beside the Tarim, which is now some dLstanoe to the east, the barren 
sand is said to plunge steejdy down into the river; though probably the dunes 
tliere are low in elevation. The lake of Kaken-dijni-dschaji lies beside the river, 
and to the east of it is another lake, the Ullugh-kbl, into which there is an 
inflow at the seawn of high flood only. On die right of our route, that is to the west, 
there IS said to he amongst the sand an old bed known as die Tale-Jatghan-tarim, 
now dned up, ^cept that when the Tarim rises exceptionally high. It sends a small 

along this old channel. On the other side of Nja.s Bek’s lake, we were 
taken by a smafl ^ m which there was a distinct current, as well as alluvial de- 
'^1 9 ^rdschaj‘lr. This Is quite a small sheet of water, and on 

In ^ P^etrated a narrow, shallow channel fenced in by rushes. 

Z fall h. 'r we,« c«an.«,, 

though the fall here was certainly not more than i or . dm. Nor is it at all sur 
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prising to find cataracts at the points where this long diain of lakes restore their 
water to the Tarim, All the lakes lie at the same level, but tiie river has 
a gentle fall; consequently the fall in the case of the lakes becomes concentrated 
at the spot where thdr outlet seeks the river. And yet this does not apply to the 
entire series of lakes, because, as we have seen, the various individual sheets of water 
are connected together by short waterways, in which there are lively currents. In the 
lakes themselves, too, there is a movement of the water, although it is very gentle; 
so gentle, in fact, that their surfaces may be taken to be horizontal. 

Thus we were once more out on the broad river* It still presented the same 
appearance that it had done before we entered the lakes-narrow, deep, exfcremdy 
sluggish, the water very limpid, after haring filtered through the reeds and rushes of 
the lakes. TJie alluvial deposits were very' small and thin. At inten-aJs a solitary 
poplar. On our left we passed a hut, long ago deserted, and known as Alim 
Niasi Itiasidake Multamede-uji. On the same side too is the not inconsiderable mar¬ 
ginal lagoon of Putalik-k 5 l; and on the right the district of Muhamede-mu- 
tschekan-uji* 
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June 1st. At our camp we obtained the subjoined measurements; —breadth, 
35,7 m.; mean depth, t*ij« m.; mean velodt)', 0*5713 m. in the second; and volume, 
21,50 cub.m. in the second* The last preceding measurement, plus the Adoke-kok- 
alasi, gave a volume of 20.4 cub.m. 

During the day the river described sei’eral tiresome little bends, and bad a 
sluggish flow. The barren desert only approached it at a single point. The Putalik- 
kdl, on the left, soon came to an end, issuing by a broad and imposing koU-ala, 
or channel, into the river. But the water in the channel was dear and stationary, 
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and tlie actual inflow Into the river was niL The lower reaches of the Putalik-k 5 i are 
crowded with water-lilies, which are gatluired by men frotn Turfan, to be used as 
a remedy against fever.* Four years pre^oudy a very considerable quandt)’ of the 
water of tlie Tarim used to flow through the Putalik-kbl and its kok~ala, and this 
was the route always chosen by canoes, especially when paddling up-stream, for in 
this way they were able to avoid die adverse current. But in proportion as the 
Laschin-^arja increased, .so did this Putalik-kbl arm decrea.se. On die left we passed 
three small canals, which only as late as die previous autumn supplied water to the 
wlieat-fields of Tinatschini-kblidake-osasi, lying opposite to Basch-arghan. At the time 
wc passed, the ends of diese canals stood i m. above the level of the river, but it 
was hoped that the autumn flood would rise sufficiently high to renew their .supply. 
On the same side of die river we noted a dune, with vegetation, known as Muha- 
mede-karaul’dung, and opposite to it on the riglit bank a deserted but bearing the 
same name. Poplar woods are again quite common, especially on the right bank; 
die trees, which are Iiandsome and of good maturity', are mingled with tamarisks 
and grow amongst low connected dunes. There is an abundance of dead wood 
and broken branches littering the ground. On die right we have Muhamede-godsche- 
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tutghuLschtake-uji, and a b&ldscktmal containing a semi-crescentic pool. It is in this 
abandoned loop that the old bed of the day before, the Tale-jatghan-tarim, rejoins 
the main stream. The natives declare, that there i.s still an occasional pool to be 
found in it In the desert, south-east from this point, lies the lake of Baschtage-k5l, 
which is said to be as large as the Bcgelik-kol, and to consist of three ba.sins, " 
the Aghis-kbl, the Tughadake-kbl, and the Tschapghan-kbl. The channel which connects 
this lake with the river entem the latter just below a sharp S-sImped bend. From 
tliis I'minc the loops become much longer. Next, on the right, a masat crowning a 
hill, and on the left Solomadake-dung. The belt of sand on the right of the river 
is cajicd Arghamtschl-baghladi-kum. At Basch-arghan we have the termination of the 
dry I arim bed, the Ettek-tanm (see below). After that the river contracts tremen- 
dou.sly, at the same time quickening its velocity-1 die alluvial deposits are very- 
few, and aeep; and the banks vertical and high. In fact, the river resembles a 
canal. Sand-hills and tamarisk-mounds are common on both banks, and poplar 
woods are general, especially on the right bank. 


which fornu** Puialik ia the word for a dense tamaiisk forest. The word 

whi^ fortes the lakes name .3 evidently althocgh it b dt pronounced as I have 
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June and. The progress of our ferry-boat was a good deal hampered by a 
stiff gale blowing from N. 60” E.f the river happening to run precisely in that di¬ 
rection. The tract immediately ixilow our camp was called Tinatscbini-ktitormesui it 
possessed an old arik. From the right proceeded a large canai^ as usual dry, 
leading to the similarly dry lake of Ettek-kbl; thLs was fornierly a or >deseit 

depression*) which subsequently became filled by the river. Out after the latter 
began to dwindle, the supply diminished, and the lake dried up. About tw'elve years 
ago attempts were made to secure a recurrence of the Row by deepening the 
shallower parts of the canal, but they ended in failure. This lake, then, affords an 
example of the fate that w*ill overtake all these desert lakes as soon as the river 
ceases to flow in proximity to them. 

The Tarim still retained the same character as before 1 that Is to say, it liras 
narrow, deep, and sluggish. .^11 day forest of respectable dimensions w'as quite 
common, alternating with connected sand-dunes and dense tamarisk thickets, whilst 
the banks were e^ei^’where fringed with reeds. .After that se^-eral ariks, then dry, 
leave the right bank for the lake of AJ-katik-kol, which is likewise diy and its 
bed converted in part into w'heat-fields. The lake-bed turns to the east, and sends 
off an outflow canal to unite with the Tarim at Arghamtsdii-baghladi. Beyond that the 
river runs for a good distance towards the north-cast without any troublesome loops. 
On the left is a boldschemal, containing a pool called Jilgha-ksJ. We made our camp 
at Ajagh-arghan or Arghan, just below the station-house on the great caravan-road. 
This the Musulmans call by die Chinese name geti-deng. .Arghan is die Ajrilgban 
of Prschevalskij; the w'ord argkoM being a convenient abbreviation in dally use for 
ajriighan^ which means the point of bifurcation of a river or a road. As a matter of 
fact several river-arms unite at this particular spot, although to one paddling up-stream 
they do divide. Originally the name was quite justified also to one rowing down¬ 
stream, for Arghan lay formerly at die point where die Tarim divides into the Ettek- 
tarim and the 'I'schong-tarini. Of these the former is now dry, the latter carrj-ing the 
whole of die volume. .After the Ettek-tarim dried up, the name .Arghan was transferred 
to the existing point of confluence; and the two Arghans are distinguished by calling 
the older one Basch-arglian or Upper .Arghan, and the other Ajagh-arghan or Low'er 
Arghan. This day ive again measured the depth of the river at intervals of a minute 
during the space of a full hour, and obtained a maximum sounding of 4.^ m. In 
the active streams, wluch contain a large volume and deposit much alluvium, we 
get no such depths as this. In point of fact, iliis part of die Tarim resembles the 
Ugen-darja, in iliat both are deep and narrow, and without alluvia! deposits, and 
their volumes of water are quite insignificant, but on the contrary both have a very* 
con.siderablc dae of riverbed, though the current is extremely slow. The water was 
unusually clear. Thus here again, in this moribund arm of the Tarim, we have 
merely die deeper trench surviving from what was once a much more imposing 
stream. 

Ajagh-arghan was one of my most important centres in the Lop country, and 
here W'e accordingly rrsted a day or two whilst I carried out certain measurements 
in die river. On 3rd June a sarik-Suraa blew from the east with a velocit}' of 
9 m. in the second, but the wind soon veered round to the east-north-ea.st, the pre- 
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vailing direction of the wind throughout the whole country. I was repeatedly 
assured, that die violence of the wind abates in the beginning of the summer, 
and that the warmest months of tlie year are generally very still and calm. 
At noon I made a little trip in a canoe to the jatim-tarim and the arm which 
is-sues from the Tschivilik-kol. After paddling 38 minutes north-west above Ajagh- 
arghan, we reached die confluence of these hvo riversi their united currents made a 
stream considerably larger dian tiiat on which we had hitherto been travelling. About 
eleven years ago a b&ldschemcd was left on the right of the united stream; it still 
contains an almost ring-shaped pool, separated from the river by merely a narrow 
isthmus. It bears the name of Paschalik-otak, or the Gnat Place, apparendy a 
very suitable name, for no sooner did the wind drop dian the air literally swarmed with 
mosquitoes and gnats, which, In conjunction with the k^k&n or >gad-ilies», whase;, 
sting bums like fire, plagued us horribly. 
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From the confluence we proceeded nortli-westwards up the Tschivilik-kbl arm. 
This too is a double-branched stream, for it has anotlier branch to the east, called 
Tschaptschimal-kok-alasi, w'hich also comes from the Tsciiivilik-kbl, though at 
Schcjtlar (see below) it leaves its sister stream and goes its own way. During the recent 
mns-suji it was said to have carried a respectable current, but it only lasted a 
month; now however its stream was quite thin and stationary-, though occasionally 
in the expansions it -widened out to a spadous basin. The last lake it passed 
through was the GhodajUk-kdl, From die same lake issues the Tachivilik’ arm, the 
real name of which is the Jemisclick-kok-alasi; below the Jake just mentioned it 
forms the lake of Asane-utturghan-kbli. Above die GhodaJUk-k5l stand Supa-dughan- 
uji, uninhabited, and TSmir Niasne-uji or Schejtlar. 

After this we row-ed a short way up the Jatim-tarim, the Fatherless and 
Motherless River. Along it. going up-stream, 1 noted the following names — Tughane" 
Oibghu-jatghan, Tala-tschorak, Saj-tokkan, Talipt-egnmi, Jughan-tapup-aldi, Katschkene- 
jarsighi, Ak-jaghatsch, Karaune. Tschajlik, and Kara-daj. Everywhere, so far as we 
threaded^ them, these fiuv-ial bj-c-ways were bordered by plenteous woods in places 
even quite dense and luxuriant, matted together widi thickets, bushes, and fallen 
branches, i bus die Tschapischimal and Jemischek-kok-alasi unite to form a short 
stream which posse^ no name. In this last 1 obtained the following measure¬ 
ments brr^dtb, 18.C m.; mean deptli, i.s«, m.; mean velocity', 0.6339 m.- volume, 
a).6o ^b.in. m die second, or rather more than in the arm of the Tarim which our 
maps depict as the mam stream of the system. Indeed, the latter has within recent 
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years been quite surpassed in this respect by some of its »«econdarj'> braiiches. The 
transparency here, notwithstanding die vigorous current, was no less tJian 6o cm., 
a sure proof that the w’ater had recendy traversed reedy lakes, where it liad bet'n 
filtered, and where, with suitable illumination, its transparency amounts to fully 4 or 
5 meters. On the basis of the high-water level (see the accompanying illustration), 
which was too distinctly marked to have been caused by anything but the latest 
mus-suji, and on the assumption diat the superimposed mass of flood-water had a 
dcpdi of 0.71 m. and moved at the mean velocity' of 1 m. in the second, it is pos¬ 
sible to calculate the total volume; it was 2i.so -|- 16.^ or in round numbers 38 
cub.m. in the second. . 
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On the 3nl June the Jatim-tarim yielded the foiiowing measurements — breaddi, 
33-3 m,; mean depth, 1.699 ***•; mean velocity, o-ao}? m,; and volume, 11.75 cub.m. 
in the second. The transparency was 1.09 m. Thus the water was here clearer 
than in the sister stream, but at i^e same time a great deal more sluggish, an 
indication diat its bed is older. The banks of the jemischek-kok-alasi are more 
remorselessly eaten away, its bends sharper, and its allmial deposits greater in extent, 
these characteristics being entirely wanting in the lowest parts of the JStim-tarim. 
Both streams flow tow'ards the south-east At their confluence the water of the 
Jemischek penetrates a little way up the Jatim, though it soon turns again, after 
uniting with the latter, and so flows on to Afghan. Owing to its having to make 
the detour through the Tscliivilik-kSl, the Iiigh flood of tite Jemischek-kok-alaa 
arrives later than that of the ri^er-stream. 

At the spot where the great caravan-roaci crosses our Tarim, by means of a 
ferry-boat attached to a cable stretched over the river, we obtained the following 
hydrometric data -- breadth, 26.* m.f mean deptli, 1.63* m.; mean velocity, 0.5005 m,; 
volume, 21.89 cub.m. in the second. Hiis was on the 4th June. On the ist June 
I bad found the volume to be 21.50 cub,in.j thus in the three daj-s there was a 
very slight rise. 



Fig. 159. Right. 0.7I i.*9 i.to !.•« tAj t<u *■« — depth. Left, 

49 56 5& 59 63 61 jt 4! I 

33 Sa 58 S9 59 ** 63 S* -4® 

50 63 49 5« 6a 65 59 41 ^ velocity. 

40 59 5 * SS 5 S S* 4 » 

70 58 55 4® 1 

Breadtii ^ 36.1 m. Tarim at Arghaii, Jtine 4. Scale 1 :400. 

//eJtMf ta Cimtrwf Alia. 35 









194 


niE TARIM RIVER. 


The three streams which mingle their more or less muddy currents at Ajagh- 
arghan are thenceforward known as Baba-tanm, or the Father RivTi;r — a name 
bestowed upon it by the inhabitants of Korla — or Tsdiong-tarim, or the Big River 
— the name given by the natives on its banks. If now we add together die vo¬ 
lumes of these tliree streams, we get a total of cub.m., or about two and a 
half times as large a mass of water as we found in the arm which Ls on the point 
of d)-ing away and drying up. Bey'ond Ajagb-arghan, the hydrographic relations 
become much simpler, in that we have only one powerful stream to study and take 
note of, instead of the intricate netw-ork of anastomosing arms which we have re¬ 
cently groped a passage through all the way from Kepek-uj. In considering this 
compUcated reticulation of waterways, I have thought it expedient, on the ground 
of deam^, to follow the main river right through without mtermpdon or deviation, 
leadng dll later the descriptions of the several arms ivliich are shed off &om it and 
for the most part rejoin it again at AJagh-arghan. These were indeed examined 
and studied separately, each on a special excursion. Yet, as we shall soon see, 
^ey do not all re-enter the mam river at Ajagh-arghan; tw*o or three of them 
issue from the chain of lakes whicli I discovered farther to the east in 1896, and 
join the prindpal stream lower down. 
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With the ^ew of obtaining a check upon the accuracj- of the three measure- 
n^ts which I last ated, 1 decided to measure also the volume of die main 

stream after the fusion of its three constituent branches. But in this 1 failed alto- 
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result should, properly speaking, be desigtiated by a minus vaJiie); volume, 73,<i« 
cub.iTi- in the second. TWs last datum shares of course in die error which attaches 
to the mean velocity. Two days later I was able to take a sadsfactorj' series of 
observations, and I then ascertained that the correct result for the volume was 
55,14 cub.m. in the second. 


CHAPTER XIV. 

BOLDSCHEMALS, THEIR FORMATION. 


Before proceeding further 1 wdll advert to the morphology of the river*bed in 

this part of its course. PI. 36 shows two stretches of the river, the one traversed 

on 28th May, the other on 2nd June, Each was covered by our ferry-boat in the 
space of one hour, and as it was kept as usual to the swiftest part of the current, 
the probability is tliat it passed over the deepest places in each section. The depth 
was sounded once every minute, so that each series of soundings indicates approxi¬ 
mately the depths of the deepest trench along the river-bottom. I say approximately 

only, for an eshaustive map of the river-bed would require as many transverse lines 
of soundings as we have points along the river^s direction of flow, and, in addition, 
soundings from several points along each transverse line. The two illustrations show 
distinctly, that the effects of erosion upon the bottom are most pronounced at the 
sliarp bends, where a bottom eddy is created by the rapid turning movement of the 
water. This not only prevents sediment from being deposited there, but it actually 
digs deeper the river-bed itself. Where the jivet flows straight, the depth is relat¬ 
ively less accentuated- 

The illustration of 28th May shows also what great efforts the river makes 
to cut off these bends or loops. It shows us a strongly marked loop, the neck or 
>sta]k> of land at the base of which is eaten into every year deeper and deeper 
from both sides simultaneously, until ultimately it becomes so narrow that — unless 
the river meanwhile alters its course — it must inevitably be cut through, and the 
loop left on one side. Indeed, it is very likely that this neck of land would ha^^ 
been already severed, were it not for the interlacing oetw’ork of roots which bind 
the ditnfig together, and so augment their power of resistance. 

The subjoined series of illustrations depict seven different stages in the origination 
and disappearance of a bend or loop. PI. 36 .shows us what is the present asp^ 
of the loop. The dividing line between the naked alluvia and the older alluvia which 
support vegetation indicates the direction in which the current has been at work in 
the immediately preceding period. With this to guide us, we arrive at the conclusion, 
that during a previous stage of its development the loop presented the appearance 
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shown in A PI. 36, The arrows indicate in which directionii the banks move m 
consequence of tiie lateral erosion of the stream; while the dotted outlines show 
the shore along which the sediment is deposited, whilst at the same dme the op¬ 
posite bank is made more and more concave. It is the concave portions of the 
banks which ate eroded, and the convex portions against which their crumbling 
material is deposited. That these correlated results must ensue is a sheer ph)'sical 
necessity, and requires no explanation. Nevertheless, I will not withhold the results 
of the observations which I made with my own eyes in hundreds of tlie windings 
of this great and interesting river. 'Hie ground througli which the Tarim flows is 
composed of very loose and very homogeneous materials, materials that not only 
crumble iIowti imperceptibly, but possess so little power of resistance as to exhibit 
witli ^pecial clearness and pregnancy tlie river's correlated energies, both the dc- 
(erosion) and the toHsirticiint (sedimentation), as the study' of my map will 
abundantly' illustrate. Possibly there is nothing new in my observations. The only 
claim I advance for them is that in their totality' they furnish a contribution to the 
c^racteristics of the Tarim, and to that extent may possibly corroborate the inves¬ 
tigations of more competent obsen'ers. 


All ] would be understood to affirm therefore is that in a country like East 
Turkestan, wliere the inclination is so inconceivably slight and uniform — indeed 
the contour is almost a dead level — and the soil so homogeneous, it cannot be but 
that the rivers musi wind, must be serpentine. There are always minor irregularities 
in every surface; so here. In one locality firm compact clay forms a more essential 
element in the constitution of the soil; in another locality the preponderating consti¬ 
tuent IS loose sand. Then, apart altogether from this, a belt of vegetation, perhaps 
nothing more tlvan a few tamarisks, with their bng tenacious roots, k quite suffi¬ 
cient to cause a slight deviation in the river’s direction. And once it has begun to 
deviate, no matter from what cause, it proceeds farther of its own accord in the 
direction thus — one might almost say ^ ^suggested* to it But when the delation 
lias developed to a sufficient, and definite, degree, the river acts without the slightest 
regard to the nature of die ground, whether it be bare soil or whether it be bound 
together by vegetation. The force which Ls brought into play ^ and die sharper 
the curve the more vigorous the actirity- of the force - is die centrifugal The 
mass of water riaturally seeks to flow- straight onwards, that is, to retain V diree- 
roil m which It has last b^ moving. But it is forced by its restraining barriers 

enn-ry ^ ^ ^ ^ ' ^t a very acute angle. In 

r of movement becomes converted into 

anotlw kind of tmergy', namely erosion, and this expends itself upon any obstacles 

Ljjs. - £,=;t “ ii: t 

, _ ^a consequent local rise of level in 

^ distance which the stream has to 

Fix. i6i traverse in the same space of time being shorter on 

the con\fex, than on the concave face of the loop 
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(iiee fig- 162), it follows that the current must there move 
proportionally slower* The water which thus flows next the 
convex bank of the river does not exercise any erosive ac¬ 
tion, for the simple reason that there is nothing for it to 
exercise tliat power upon, for it is all the rime endeavouring 
to get away from the adjacent bank. At the most, the only 
pressure it exerts is pressure upon the strata of water which 



lie outside of it, that is in the direction of the concave bank. 

But in consequence of its relatively diminished rate of flow, 
this marginal section of tlie stream begins to deposit the 

sedimentary matter which it holds in suspension, and deposits it precisely along the 
outer periphery' of the convex promontory, where, as a matter of fact, we alwaj's 
find tlic crescentic silt-beds and fiattened spits of sediment that are so characteristic 
of this river* Thus, while we may designate this the passive side of the river, the 
opposite or concave side is obriously the active. It is from this latter that the 
stream is continually loading itself with fresh sedimentary material, which it deposits 
in large quantities on the first strip of alluvium that it comes to, but the major part 
it transports farther, gradually discharging it as it advances- At the same time it 
keeps on charging itself anew at each fresh concave angle it enters, so that the 
water is never clear, unless in those places where exceptional circumstances prevail, 
such as in the reed-grown lakes and marshes which 1 have recently described. 

In this way the loop w'e are considering has developed from the state showm 
in A to its existing condition as shoiivn in PI. May 28th. But the latter no more 
represents a stable or permanent condition of things than does the former* Por tlie 
concave shape grow's more and more pronounced, the alluvial peninsulas continually 
widen Out, while their areas increase, and at the same time the two eroded banks 
gradually approach one another, the neck of land at the base of the loop becom¬ 
ing unceasingly narrower* The eastern side of the neck appears to advance faster 
Ilian the western side because the strip of alluvium opposite to it is broader. Still 
this may also be attributable to the nature of the ground and its conformation, and 
to the readiness with w'hich the reeds establish themselves on the new alluvium. 
For as soon as the high water ceases to reach the inner side of an alluvial peninsula, 
its bare silt soon becomes overgrown with reeds; tiien bushes quickly follow, tliough, 
as we have seen above, when describing the Jarkent'darja. the poplar do^ not 
establish its footing so readily; in fact, it does not keep any'thing like pace with the 
other v'egetation, nor with the development of new bends or loops. Consequently 
the poplar woods are confined to the scarped concave banks, 'where the river, dis 
regarding all obstacles, actually encroaches upon the forest. 

A little consideration of the series of soundings obtained in tlie loop we are 
discussing will show that the greatest depth is not found adjacent to the narrowest 
point of the neck of land; for there the maximum deptlis were only 2.74 and 2.44 
m., whereas in the immediate vicinity we bad depths going down to 4.80 m. Tlie 
reason of this Is, that the neck consists for the most pan of loose sand, which yields 
very' readily to the assaults of the water. The bank immediately above the spots 
w'here the greatest depths occur possesses however greater power of resistance, owing 
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to its bdng^ interfaced widi tree*roots. 1 fence on each side of the neck of land it 
is lateral erosion which is the more energetic, but in the deep places bottom erosion. 

Lower down the Tarim there do however occur many abandoned loops, re¬ 
sembling a ring drawn round a flourishing patch of forest. Here, in spite of the 
protection afforded by the network of roots, the neck has nevertlieless been cut 
through. Probably the only difference has been that the process of breaching the 
isthmus has been spread over a longer periodt the result is equally the same, and 
the river, in effecting the breach, has wrenched away some of the trees. Drift-wood, 
self-anchored to the alluvial deposits, is quite common in the lower Tarim, 

Our loop next assumes the appearance it exliibiLs in B, PL 36, in which it 
is merely a question of time before the rapidly narrowing neck of land shall be 
severed. ITiis occurrence is shown as 7 tn fait accompli in C, PL 37. In by far 
the greater number of cases the breach or severance probably takes place at the 
period of high water, when the river swells to twice its volume, and possesses in¬ 
comparably greater power, than at the period of low water. How precisely the breach 
is effected cannot be exactly described; indeed, it would be as vain to hope to be 
an eye-witness of such an occurrence as it would to stand still and wait for the fall 
of a meteor. Both events do unquestionably occur often enough; but for a man to 
be an actual eye-witness of either could o.itly happen by the merest chance. All the 
same it requires no great effort of imagination to picture what does take place. 
Pig* shows in sectional outline the neck of land and the adjacent part of the 

river-bed, drawn in correspondence with the straight line in Pi. 36, The dotted 
lines on ftg. 164 show the ad\*ance of erosion in its assault upon the narrowest part 
of the neck, and the deposition of alluvium under the opposite bank. The ruled 
areas show the two sections of the river just after the breach has occurred, and the 
l^t buttress of earth has fallen in and become the prey of the stream. The condi¬ 
tion of affairs is coincident with that depicted in C (PI, 37), though in all proba- 

bilitj' it does not last longer than a couple of minutes or so, for it is against this 

bank that the centrifugal power of the river is exerted. The w'ater rushes in dirough 
the breach, the sharp point is washed away in die course of two or three days, 
and the remaining portion of the little isthmus, lying beneath the surface, is speedily 
levelled down (see a in fig. C). The portion of tlie river which is left in the loop 

itself remains there in the shape of a crescentic pool of stagnant water adjacent to 
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the right bank, lodttt! these abandoned loops of dead water are so characteristic 
of almost tlie whole course of the Tarim that the natives possess a special word for 
them. They call tl-iem boldscktmah^ distinguishing them from a ilake>: 
and uktu, which mean a >Iittle lake»t jarsuk, that is >dead waten in a riverbed 
tiirough which an active current is flowingi dasckiy a >salt poohj h'kar-darfa or 
taschkan-iUy i* e. >idle» or >flung away waten, indicating arms which break away 
from the river^ and do not return to it again, and thus serve no real purpose. The 
only point common to a taschkan-su and a boldschemal is this last, their uselessness; 
on the other hand, while the former drains the river to a certain extent, the latter 
is cut off from it once for ah, and gradually dries up. In fact, the river s tendency 
to discard and free itself from these loops as fast as they' grow successively >ripe>, 
is an oocurrence of such a striking character that it could not very well escape the 
obseiA-ation of the natives. In process of time die boldschemals get filled with 
dust, drift-sand, and vegetation, and disappear. I have said it w'Ould be a mere 
chance if one were to be an ej'e-witiiess of the actual formation of a boldschemal. 
And yet boldschemals are formed every year in numerous places ah aloEig the Tarim; 



Fig. 165. THE BOLUSCHEMAt or KALTA-tOKAJ. JAGHUX*TSCH6 kO.*<, 

and those which have been abandoned, and left on one side, by the nver during 
the course of its centuries of flow may be numbered by thousands. In the history' 
of the earth the lifcrstory of a river like the Tarim, which, even in the moment of 
time that makes our epo^, only manages to maintain a precarious existence bs 
result of an incessant struggle, is nothing more than a merely ephemeral episode, 
and in the eyes of the historiographer the loops which this great river makes conie 
and go like the bubbles of froth on the dancing tide- And yet, in rirtue of their 
great number, they are a facile instrument in the hand of the river for levelling a 
broad zone of the country' through which it flows. Old loops are cut off and dis¬ 
appear, and new loops are formed, only to perish in their turn. The materials of 
disintegration are distributed equally over the face of the region, and fresh m^ 
of sand and silt are gradually loosened, separated, and transported down die nv^. 

Returning to fig. D (PL 37 )» “ conditions necessary for 

the formation of a fresh loop, one whicli will come into being inconceivably swifter 
than the old loop did. For whereas the latter had first to overcome the opposi¬ 
tion offered by the roots of the forest-trees and other vegetation which bound the 
soil together, the new formation wtU find die ground ready prepared for it, and w'lU 
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have nothing to cootetid against except sand and silt- For the ground has been 
already ^worked* by the older !oop^ that Is to say, it is already ploughed up and 
loosened, and there is no vegetation left. Hence die situation shown in D cannot 
be of any long durationt indeed the change shown in E will be brought about In 
the same high-water season that witnesses the breach. And as a matter of fact we 
do find, in the case of the great majoritj- of tliese boldschemaJs, that the river has 
worn away to a gently curved line {a in fig, E) the sharp extremity of the island 
inclosed by the boklschemal. But whilst the boldschemal itself has b^n undergoing 
metamorphosis, ilxe island which forms its nucleus has remained uncliangcd, and the 
resistance now offered by its vegetation compels the water that is left in the bold- 
schema) to take the shape depicted in fig. F. As time goes on, the water area of 
the boldschemal steadily decreases; this stadium is exhibited in, for instance, the 
boldschemal shown in fig. 165 and 166. In nearly every case there is an interval 
between the two blunted horns of the river which penetrate tlie upper and lower 
extremities of tlie boldschemal respectively; it is verj^ rarely indeed that they both 
coalesce into one, as in fig. D. 




Fig, 167. JA-KOTAW, so OCT. 


Fig. 168. DOUSLR aOLDSCHEilAL 
dEtOW DANOStTA-KOL, 6 DEC. 


Let US follow the dcn-elopment of the loop yet one stage more from fig. F. 
In fig, G we have the newly formed loop cut off in its turn, and now forming a 
boldschemal. Fig. 167 shows a double boldschemal of this kind, which we passed 
^ Ja-koton on the aoth October, and fig. t6S another below D^gsur-kol, Dec. 6th. 
^ wnll show tlmt 1 have not deduced this later stage as a result of reasoning, 
but that the conthnon actually does exist, although 1 admit instances of this parti- 
cular lomiatjon are extremely few. The explanation is that, in the majority of cases, 
whCT bolds(^emal No. 2 45 ripe for being cut off, boldschemal No. i is already 
dried up, and choked with sand and vegetation. 

f^n « r ntciamorphosis. Y« G U just as far 

.Um ^ k ” stage as A was. In fact, there exists only one reason whv 

oolv’’ ™ ® ficWcies of the river. The 

po ons o tie nvers course in which one can imagine loops exhibiting yet 
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niany other sutdia of development than those which I liavc described are those in 
which it remains on the whole pretty constant to one bed> as, for instance, in the 
Jarkent-daija. In the lower Tarim however this essential condition is wanting* and 
consequently tlie development of the loops in that part arc sooner or later interrupted 
w'henever the river seeks an entirely fresh bed. Then fresh loops are formed, whilst 
those in the former bed dry up, become hlled with sediment etc. and vegetation, and 
finally disappear. Mg. 169 shows in outline a panoramic view of stadium B in the 
loop we are considering; the ^nsible parts of the eroded bank stand out very much 
darker, as though they lay in the shade. My reason for dwelling in such detail upon 
this topic is tliat in the portion of the Tarim which we are now about to con.sider 
boldschemals are extraordinarily plentiful. Tliey are also very numerous for a long 
way below die confluence of the Ak“SU"dai]a, as I mentioned whilst describing tliat 
part of the stream. ITie river there flows generally faster, and carries a greater 
volume, so that the loops probably grow at a more rapid rate. 



Fig. 169- PAXesAMic VIEW OP staou™ b in the wqp. 


There is also another reason why it is profitable to discuss this problem 
at some length, for it involves as an implicate that the topopphy of ^e riijer is 
constantly and uninterruptedly changing. The map of the Jarkent-daija and the 
Tarim, which I reproduce in the accompanying adas, cannot, from the topographical 
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point of view, lay claim to ijossess more than an cpherntyal value, h says in effect 
only, *Thus it was the river appeared in the autumn of 1899 and early simvmer of 
i900>. But how long it will correapond to the actual state of things it is impossible 
to say. One thing however 1 do know for certain, and that is, that there are two 
j>ow’erful factors constantly at work modifying tlie topography of the river, namely 
(i) alterations in the river-bed for longer or shorter distances, and (2) local changes 
caused by tlie formation of loops {boldsckemals). Hence a map of the Tarim so far 
resembles an edition of Baedeker or a stadstjcal handimok, that it soon gets out of 
date and ought to be issued in a succession of new editions. A centurv' hence only 
the broad topograplilcal features of my map will admit of being identilied witli the 
then existing conditions. Perhaps the local nomenclature will to a large extent still 
remain, and so will be helpful aa a guide for identification. This notwithstanding, the 
map is, ! believe, possessed of considerable value for the phy.sical geography of the 
regions traversed by the Tarim. For, dbregarding what Ls surely an idle rqiroach, 
that It is not worth the trouble to map a river on sudt an extenave plan, and on so 
minute a scale, as I have adopted in the present instance, my map, when all is said and 
done, b, and will be, a document by mean*s of which it will be possible twenty years 
hence to determine, on the basis of exact figure, in which direction and in what manner 
the stream has altered its oomse. Geography expects from modem explorers, that they 
shall construct accurate maps of the topography and relief of the earth's surface, and the 
expectation b one that may not be set aside. With the help of the material and the 
exact quantitative measurements which we collect, and shall hand down to them, the 
geographical inquirers of the future will be able to arrive at condusioms of the utmost 
exactitude, such as we can hardly conceive possible, because a hundred years ago 
scientific workers did not demand anything like the same exactitude and predsion 
that we require at the present day. In view of th«^ comsiderations I do not look 
upon tlte laborious work 1 have put into the mapping of the Tarim as efforts that' 
have been wasted. 'I'here will come a day when it will be esteemed at its proper 
valuation, and then the results which 1 only perceive dimly wiU be establislved with 
mathematical predsion. 

But it b time to return to .\rghan. We found that on 3rd June tlie arm of the 
river which came from the north — and which, for simplicity's sake, we will call by 
the name of its best known, tliough by no means its biggest, branch, the Jatim-tarim 
— earned a volume of 33.^3 cub.m. in the second. The .stream which we followed — 
here coming from the south-west — had a volume of only 21.39 cub.m. in the second; 
and yet on the verj* newest maps, e g. my own in Petermanm MiUetlunzm, Er?tn- 
^ngd..rt. No. ,3. ood Slides map No. 6a (,90a), it ia roprescottrf a, 

the pnocpal acmam ThB was onqooariooably Ao caae at the time of Pracho- 

tar^tlla*^ ™“’ I— here acmally known a, the 

Ln, i V Its priority of e.'cUtence. But it must now be deimsed 

Ae riZI'-LrmTr® “‘‘f'”™'’ 55) gives a faiAM pW of the reUef of 

^nrer bottom at confluence. It show-s that the Jarkent-daria possesses at its 
term,nation a perfeedy regularly formed eharmel The g.reatest d^th 
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to the left bank, where in general the current moves with the greatest velocity* 
Precisely the same tiling hotels gootl of tlie Jatim-tarim, and in both cases alike 
it is the siniious character of tlie river which is the determining factor* But while 
the depth of tlie Jarkent-daija nowhere exceeds 2.)Si> m., the Jatim-tarim gave 
soundings of 6.15, 5,50, 7*45, and 4*15 m. It Is Just above the confluence that the 
latter descends to 7*45 m., but at the actual confluence its depth is 4*15 ^ j possibly 
a result of the retardation of its current through contact ividi the water of the Jarkent- 
daija, whereby sediment is deposited* A similar phenomenon occurs in the mouth of 
the Jarkent-daija, namely a small mud-bank with a depth of only 1.45 m, of water 
over it* At the actual point of confluence there is an eddy, which has scooped out 
a deep hole in die rTver*bedj and it is along the continuation of the line of contact 
that we obtained the maximum soundings in all that region, namely 8*« m,, while 
adjacent to it were depths of 8,03, 7.4*, and 7-*5 tti. But the conversion of the 
force of movement into die force of excavation, which is occasioned by the violence 
of the confluence, the resultant eddy, and the great depth, retards the velocity, so 
that below the union of the two rivers die Baba-tanm is both shallow and broad. 
Along the line of sounding marked No. VIII the greatest depth is thus only 2.54 m., 
and along the tw'O following lines. (Nos IX and X) 3.03 and 2.07 m, respectively. 
At each of the last two lines die breadth was almost exactly 70 m.j but at die 
next line of soundings, where the river had contracted to 45*35 tn*t the depth went 
down to $ m. That is as much as to say, that below the eddy of die confluence 
the river expands and grows shallow, while both south and east of the eddy there 
are very extensive sedimentary deposite* Those in the latter {quarter are continuous 
with /€rra /rma, but die former are built up into an elongated island, with, on die 
inner side of it, a broad strip of barren silt, which was laid down at the period of 
high water. The extremity of the blunt-ended peninsula betw^een the Jarkent-daija 
and the jS.tim*tarim also consists of silt, and has a pool in front of it. fhere cannot 
be a doubt that all these sedimentary deposits become covered with water at the 
season of high-flood in the autumn- 

We have found that the total volume flowing through the tliree arms we 
measured was 55**4 cub*m. in the second and the mean velocity of the three is easily 
determined to be 0*448 m. in the second* Along the line of sounding No* XI, taken 
between the southern extremity of die silt island and the left bank of the river, 
the mean velocitj' was 0.757S m>, although the area of a vertical section measured 
only ^6*4£ square m*, as compared with 134'*® stjuare m, in the three united streams, 
but then in their case the friction was greater* Hie sum of their sep^te breadths 
was 78 m., as comparetl with 45*3S iti the conjoint river, or the river below the 
confluence. In this latter it is possible that the fall is also a little greater down¬ 
wards from the silt“l>e<l which has formed below the eddy. 

The last preceding measurements, which w-ere taken at Kirtschin on die 23rd 
May, yieldetl a volume of 78*58 cub.m* in die second. Here however on 3rd and 
4lh June, after all the nver-arms had become united into one channel, we had a 
volume of only 55.14 cubim., or a decrease of 23*34 cub-m* in 12 days, lo a certain 
c.xtejit this diminution depended upon the season of the year, it being the period at 
which the river steadily drops, but also, and to a greater cxietii, upon the fact that 
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a portion of the water of the Tarim lias chosen a more easterly path, of winch 
more subsequently. 

After the river became froren the Tarim (Jarkent-darja) had at Arghan C^) 
a breadth of 71 m., and on the tSth February 1900 a breadth of 59 m,; die Jadm- 
tarim (^) measured 34.10 m, and 33.9 m. respectively; and the united river 93.3 and 
76-8 m. respectively. At the spot where the ferry-boat ivhich serv^ the caravan 
road crosses the Jarkent-darja (at Arghan) the corresponding measurements were 
28.1 and 23.1 m. Holes were chopped in the ice at <1, 6 , and c. 



Depth of River. 

Thickness of Ece* 

Brendlli of Rlvqr. 

(3) ■ 


0.3S 

59.0 m. 

C^) * 

■ > - 3 ' 6 s * 

0.50 s 

33.9 1 

U ) . 

... fi.49 ^ 

0,56 1 

76.8 i 


The fact that both the Jemischek'-kok-alasi and the Jatim-tarim had very 
transparent water, namely 0.60 and 1.09 m. transparency respectively, suggests yet 
another observation. Unfortunately I omitted to measure the transparency in the 
mouth of the Jarkent-darja at Arghan, although I remember that the water was 
perfectly bright, much brighter at any rate than it was above die point where the 
river becomes lost amongst the lakes. 1'he obvious reason of this is that all the 
arms which converge upon Arghan have pa^d through the clearing-basins of the 
reedy lakes, leaving behind them on their floors all the sedimentary matter they 
carried in suspen.sion. Whence we may conclude, that none of the s^iment which 
the stream transports past, say Jangi-kbl, travels so far down as the Kara-koschun, 
at all events at the relatively low level which the current exhibited at the time of our 
visit. The sanci which the river filches from the skirts of the desert Is deposited 
before it travels very* far; and such finer particles as have not already gone to the 
bottom certainly do so upon reaching these lakes. Thus, whilst the newly-formed 
mud-banks raise the river-bed and force its current to cliange its position, the finer 
sedimentary matter helps to fill up the lakes and raise tlicir bottoms ah HivtA'H 
with the adjacent country’. In this way die Kara-koschun is robbed of a large 
quantity’ of the sediment which would otherwise assist to fill it up. This at any 

rate is the state of things hydrographically though the fact is only temporary 

and traivsitory. it ^n be proved, that several such basins have previously existed; 
those which now exist are of recent origin, and will in their turn also be filled up. 

As soon ^ this IS accomplished, the entire body of sediment will travel on all the 

way to the Kara-koschun, as indeed has certainly been the case more than once 
sJready in the past. Tlien ho»-evw the river »ni build tip ramparts, and between 
thm new lakes will be formrf. Meanwhile it b interesting to observe, dtat the 
l^rtas ns, which have formed beside each of the three arms into which the Jower 
in here divides, are si^tuaied approximately upon the same degree of latitude, 
V\ c have aliradjr not^ the long string of lakes which accompan^e arm down 

Z ,t f ■“ ,'?■= KuntsehekischUm or Ara-tarim 

iHa a'thirfJn “ ■’■““'•-ka, Ghodajlik-ka, and several othera, and 
} a third long senes of lakes hanging upon the Uek branch, through which 
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flows the water of the Kontsche-datja. The formative signifi^ce of ^is relation 1 
shall discuss at a later stagCt though it seemed not inexpedient to direct attention 
here to the existence of this hydrographic homology* as well as to the function 
which these lakes discharge as receptacles for the fluvial sediment- Tlie water* when 
it enters them at (a), is muddyj but when it leaves them at (^)* it is clear. The 
sediment settles on the lake-bottom; though when the lake gets filled, the vrater at 
(^) is likewise muddy. 





CHAPTER XV. 


FROM AJAGH-ARCHAN TO JURT-TSCHAPOHAN. 


On sth lune «e continued our drift dowu the Tschong-tarim, wth a flood of 
5S cub.m. in .he ecoond. Shortly after etnrting we rivo ‘3- 

SoKot on the left and Kasnn-sindi on the right. Both st.U contained water, although 
the® natives tokl me these boldschemals were abandoned s^ ten w 
aga At the present time the river flows pretty evenly- betwoen them both. As 



Fig, I?t. THS BOLDSCHSMALS or SOGOT 
and tASAl**SlKl>l AT TUB PHBSSST TIME. 



Fig. *72. OOUItSE or TARIM WHEN 
KASAN-SiNm AIXJSIB WAS ABAMDONED. 
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their history is in some respects (liffereni from tlie example 1 liave already com¬ 
mented upon, 1 will add a series of sketches j'ilustrating them as well; but they are 
such as to require no further explanation. About twenty minutes farther on we 
passed yet another similar pair of boldschemals, that on the left called Tajek Pavane- 
joleg-ottogho, while the one on the right was nameless. Both contained pools of 
water, and were embowered amid magnificent poplar forests of considerable age. 
All along we had on our right the Al-katik-kSl, which, although now dried up. 
was onoe, I was informed, a lake of great size; but the canal or canals which 
connected it with the river have disappeared without leaving any traces behind them 
Ihe bottom of the lake {^kdintng-dseliajt) is now completely overgrown with dense 
reetis, tamarisks, and other bush vegetation. The space between the river and the 
lake is occupied by forest and steppe, and on tlie west of the lake towers the high 
sand, although we only saw Its j'cllow summits j>eeping above the reed-beds once or 
twice all day, I was told that there are a few solitar>* poplars sdli growing even 
on the same shore. Next came, on the left, a pool, the last surviving remnant of 

some old boldschemal, and then immediately below !t 
yet another. This last, which rejoices in the name 
Jaghlik-tschokdn-otak, is wonderfully distinct and 
beautifidly formed, with the hom-like expansions of 
the river penetrating into the old channel at each ex¬ 
tremity, and a crescentic pool at its inner or middle 
part. 

After that the river flows pretty directly towards 
die south, thougli as usual with numerous sinuosi¬ 
ties, none of them however especially sharp. Upon 
reaching some low sand, with vigorous poplar forest 
growing amongst it, I was informed by my guides, 
that we liad here reached the end of die Al-katik- 
kbl. Here again, along a very short stretch of river, 
u t - , . - we discovered a third pair of boldschemals, one on 

each side, each plainly dustingmshable and regularly formed, in all respects like those 
we have already noUceci. The on the right was called Arghamtschi-baghladi. Its 

neighbour on the left was witlmut a name; it was formed in iSg8. and was full of 

hke .u Th. i„ u..ir ap " hS tuin 

hT/'k, T fcvd of tl,a riv«, aifd th™ o,n 

« tobt .hat at the pe^l of high Hood, water flows out of the 

these abandoned loops. This 1 infer iwnlv ,1. . «« rivcx jneo Dom 

rj; r.r.i 5 r,rS-r^r"-r ^ - 

of the river that one can ]eiTit?m:,t 1 ^ i ^ repeated inflow 

not known when these boldschemal^^bing-waters. Altliough it is 
right is the older, at all ev-ents it cont^*^ on die 

nil there cannot be any verv- 

«« any ^cty great difference m tlieir ages, for the veiy fact of the 



CO0ftSE or TAHtM 
FonMAnoM or rm two 
»0LI5SL'HEMALS. 
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upper loop being cut oflf at once increases the pressure of the stream, and accentu¬ 
ates the erosive energy* it exercises upon the lower promontory, as may be seen 
from a glance at the above fig. I/2, Mence, when the upper loop is cut off, the 
lower does not long escape the same fate. This drcumsiance will to some extent 
explain the peculiarity of the loops occurring here in pairs. 

Directly east of the last pair of boldsdiemals is the district of Kum-tscheke, 
with which we shall become better acquaintetl later on. The forest was still abnndant, 
and the poplars strong and well grown. The natives estimate this forest to be one 
hundred years old. Below Arghamtschi-baghladi the river describes a loop with such 
a narrow base, or neck, tiiat it must infallibly be broken through at the next high 
water. Indeed on the left of tlic river there is a loop of this character at Kodake- 
kojghan. However difficult it may sometimes be to combine the statements of the 
natives, or to procure confirmation of them, they are nevertheless always of great 
importance, for they arc entirely free from speculative bias, and rest solely upon 
personal observation or family tradition. Thus it is to my old, wdl-tried guide, 
Kirghuj Pavan, a man especially well versed in the geography of that country^ that 
1 owe the information, that tlie full flood of the Tarim never flowed down the now 
dry bed of the Ettek-tarim. but at least a portion of it always travelled along the 
path we followed with our ferry-boat. Seventy or eighty years ago the river flowed 
through the Kara-k6l and Ilek (the waterway which Kirghuj Pavan guided me through 
in 1S96), and at that time the river was called the Merdek-tarim (see below-). But 
at tlie period indicated the river flung itself into its present channel and into the 
Ettek-tarim, while the more easterly bed which it deserted became con^-erted into a 
chain of detached sali-lagoons. Thirteen years ago however a not incoiuilderable 
portion of the stream returned again to the old watercourse on the east. 

In the district of Kulatscha our river was joined from the left by anotlier 
ala, coming from the Ilek at a point a little above the village of Kulatscha, situateil 
on the latter stream. 'I'his name Is consequently common to both rivers, and indeed 
the distance between dicm is so short that a man shouting beside the one Kulatscha 
can be heard at the other. The canal, which was made by shc]jherds, is a very- 
small affair; generally it is hidden in the reeds, but at one spot where there were 
no reeds and where the canal split into three arms, it carried a volume of 0.3 cub.m. 
After passing yet another loop, we came to Kulalschane-ajagh-tscheke. or Kulatscha’s 
Lower River Loop, where there was a boklschemal w-ith a pool, ITiis is a kMormesa 
or »portage>, by which it is possible to avoid the long row roimti. On the left we 
had a pool whidt wore the appear^ce of a boldschemal, though I was informed tliat 

it was only the termination of a dried-up kok-ala>. 

June 6th, Just above our camp stood, on the right bank, a completely Isolated 
conical hill, about 10 m. high, which is considered by the natives to be the highest 
piece of firm ground beside the lower Tarim. To die south-west, and tolerably near, 
there is a pretty big outlier of the high sand, but in the west the desert recedes to 
a great distance; in fact, in that direction we were unable to perceive anything ex¬ 
cept level steppe. At our camp the river was joined by die Almontschuk-fcok-ala, 
a deep, narrow arm which leaves the eastern Dek immediately below Kulatscha. and 
flowing south-west, enters the Tschong-tarim in a long serpentine boldschemal, which 


208 


THE TARIM RIVER. 


was destroyed about 15 years ago. Oti its banks there is still some forest left. The 
canal of Almontschuk-kok'^ala contained a copious supply of clear water and was 
well stocked with fish. Near Its mouth it is crossed by a simple pile bridge made 
by the shepherds. Between the lick and the Tarim this canal traverses a lake of 
medium size, the Karauoe-tokkan-kol, which is practically overgrowrn with reeds, and 
also a smaller lake which possesses no name. At noon the water of the main river 
had a temperature of 23*^.$ and that of the canal 24^.3 C. The dimensions of the 
latter were — breadth, n m.; mean depth, 0.794 rn.; mean velocity, 0.3005 vo¬ 
lume, 1.7s cub.m. in the second. This then was the quantity of water whidi the 
dw'indling Tarim received from the lick. After about the end of June, when the Tarim 
has dropped low'cr than the Ilek, the current in the Almontschuk is a little augmented. 

^-i- 

Fig, 174. Righl. 0-5, i.i, depth. Lcft- 

o.» D.si, o.jj o.,} m. la a secand. 

Bteadth ^ [i.« m. ALiDooUchiik, & June. Scale i: eoo. 


In tlte autumn, when the Tschong-tarim reaches its highest level, die current 
is said to flow in the opposite direction, that is from the Tschong-tarim tow'ards the 
lick, the maximum of the latter being considerably retarded by the large lakes which 
lie above it. 

Above die mouth of the canal the Tschong-tarim had the following dimensions 
— breadth. 38,10 m.; mean depth, i-wj m,; mean velocit>', 0.8553 m.; and volume, 
50.70 cub.m. in the second, 'i'he diminution as compared with the measurement 
(55.14 cub.m.) taken at Afghan was the result of the daily drop in the level of the 
river. Below the canal mouth we found the volume to be 52.45 cub.m. 
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Breadth = 38.,» m. Tarim at Almoatsdiuk, 6 June, Scale 11400, 


This region was extraordinarily lifeless. Since we said good-bye to Supa 
^‘ks p^ple, wbo hdped us through the reedy lakes, we had seen but onesolita^ 
human being, the old woman left in charge of the station-house of Argban. Every 

iZ"" shepherds and flocks were entirely absent; 

'vould have been tormented to death by the gad-flies, w-ltich at 
season of the year make this country almost uninhabitable. And these plagues 
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Fig, ijft. Right. 


Breadth 


Left. 


would appear to act as a deterrent also to the animals of the chase, for we saw 

not a single wild boar or antdope. , 11 i, 1 j 

Just after leaving camp we pa'setl on the right a lajge distinct boldsc ema, an 

in the district of Kalta-tokaj >’et another, which resembled an e.'ccr^nce growing 
out of an almost completely circular loop, indeed as soon as the nver sha ave 
cut its wav through the very' narrow stalk or neck of land at its bas^ m it wi 
do soon, there will arise yet another example of the double boldschenml. Thi^s we 
have found that there exist three distinct types of this peculiar forniation — (1) the 
single boldschemal, situated on eitlier side of the river; (a) bold^emals m pairs, one on 
each side of the river, immediatdy opposite to one another; (3) double boldschemals, 
of which one b as it were a parasite or excrescence upon the • 

Next we came on the left to a second kok-ala from the Ilek; it begins at 
Seit-uj below Kulatscha, and flows tiirough the little lake of 1 al-ki^liin. Its dimen¬ 
sions were - breadth. 7-S nu; 

volume, i.sj cub.m. in the second, that is to say, a shade less th^ the volume of the 
first kok-ala from the same river. Below this point the l;mms volume was 54 -« 
cub.m. — the slight fall which had no doubt occurred since the morning being 
disregarded. In this region of the inland ddta of the Tanm these anastomosing 

connections between the largest arms of 
the system are by no means uncommon. 

Changeable and temporary* branches of 
a similar character can be found in any 
true river-delta in all parts of the world. 

The sole difference between them and tlie 
Tarim ddta b that, while the big rivers 
on the periphery of a continent are en^ 

gulfed in the ocean proper, the masses „ Nm- 

of water which coiBtitutt the Tirim are ..wallowed up .0 the .ocean, ofsaud. Not¬ 
withstanding the. its arms still form a delta which is subject to unceasing change as 

the years come and go. , , , ^ .1., 

For some dbtance below the canal-mouth the nver forms none but gentle 

curves. On the right are two or three unoccupied huts. On the left we observed 
an old boldsehcmal, Taman-aktilc-kol, connected wid. the "'’cr 'ly a spffiially made 
canal so that the pool within it, which Is said to be a profiable fish.ng-^ound, 
never dries up. At tlie spot where the lower extremity of the boldschemal ante the 
river lliere are some huts, the former winter-quartets of the people of &dak-kol, 
though they are now deserted, since their owners have taken to sj^ing the winter 
at Ta:hieelik-ui. The containing banks are as a rule strongly scarped, with almost 
up .0 m" in height; they are crowned by ™^t poplar 
ro«... uov, in iconaidv of being undermined at the windings of the nver. One 
foiest-iract on the right bank bears the comical name 

til-vargen, which being translated means that it is the place Where Ch^ai \arfi 
(suniig on the one bank) talked with a Kalmuck (who was on the other bany. 
Thus a circumstance of the most tririal character suffices to ongmatt a geographic^ 
name, which thereupon becomes perpetuated. At an acute bend the tract ndjacent 

in CtMtral Ana. 


tttff T.ft ],ij T,aj = depth. 

JO Jl 30 I 

J» Jt 25 as } %-docity. 

jj 31 19 I 

7 ,.i in, Seji-uJ cbaanfil, June 6. 
Scale i - 200* 
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bears the name of Tokta KuUiine-kblit pointing to the existence of an abandoned 
loop hidden in the forest. Immediately below that lies on the left a large boldsche- 
mal, abandoned two years ago. At the &rt&ng or gm-dmg (istation house*) of 
Tokiim the river used formerly to make another sharp bend, though, luckily for 
tis, it had quite recently desened it. But it was still full of water, and the station* 
house was standing on its bank. Hence the people of the suiion-house, and any 
travellers wlio may chance to spend the night there, have to put up with stagnant 
water to drink, unless they prefer to fetch it from the river. The great highway 
which accompanies the Tarim from Arghan touches each west-going loop in mm; 
so at Tokum-tlischklin. Thereupon die river inclines to the east, In long zigzag 
reaches, leaving the highway behind it. ITe first bend Ls called Kavak-astL But 
so level is tlie ground that in places the river Bows for short distances towards the 
north. At Kujiisch (the Confluence) the river is joined by another kok-ala without 
a name, its water just as clear as the water of its predecessors. It communicates 
with the Tarim by a narrow bottle-like neck, just above which it widens out bto a 
basin. Below tlie llek Kulatscha tlie eastern stream divides again into two branches. 
Of these the one on the left, the river proper and the larger of the two, forms the 
Sadak'kbl, while the smaller, the one on the right, goes to KiijUsch. !t dimensions 

were — breadth, 6.ao m,; mean depth, 
0.79S mean velocity, 0,1934 m.; and 
wlume, 0.9s cub.m. in the second. With 
regard to this stream the same thing holds 
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Fig. 177. Righl. 4.14 = UCP-lJl. 1 ^ 11 ^ 1 J .1 X T ,1 

1 ^‘hat we have found to obtain in 
. the case of the preceding branchesi in die 

kajii*ch, June 6. Scaie 1: autumn it is entered by the water of the 

'Tarim. Formerly this arm used to join 
the mam stream at the next follownng loop, were we saw its mouth, then dry. At 
'I'lirfanlik-ottogho on the left there is a boldschemalj the name indicates that people 
from Turfan once halted or dwelt there. A similar tale, mutaiis muiandis, is 
told by die name Kamschuk-ottogho (WTcre the Kamschuks Halted), given to a 
boldschemal about 25 years old, which also bears die name of Chodscha-jaghan-kbl 
This how'cver contains water, which soaks dirough from the river at all seasons! 
After that comes a loop jutting out towards die east, though its days are apparently 
numbered, and then a dry arik, issuing from the river on the right. ^ 

M Jay long forest waa eommon, and *.ll ad.-anc«i in growth, and althoonh 
the roots of d« noraeroos tree lent a certain degree of tenacity to the banks, thie 
were neeertheless scnoasly undemuned by erosion. Here the velocity was as much 
a-t ox. m. in the second. The river-bed is deep, and has been carved out with 
j^tnwndn^. ener^. In fact, like riw Ugen-daqa, it resembles a dog canTlMle 

“rgeir^ ““ " ■on^I-nceTa;: 

air dwn fresh and cool, bet itlr^mriL^f t oTiiH 
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mldgest and mosquitoes. The banks were illuminated with torches and lanterns, as 
well as lighted by the moon. The air used to grow perfectly stilh not a sound was 
heard, not a breath moved on tlie face of the waters. The river before us was 
shrouded in mist In the evening light clouds of vapour floated up from the banks, 
tltc river, the forest; but at night the heat which had been absorbed was again 
exhaled all around us, and the air grew deliciously cool Every now and again the 
stillness of the night would be disturbed by the crisp rippling of the water as it 
broke against some piece of driftwood, anchored at the bottom of the stream, while 
at intervals a big poplar would stretch out it arms over the stream, as its leaned 
itself far out from the bank. The might)- river, having run its course valiantly, 
having escaped the threatened perils of the sandy desert, having survived its nutnei- 
ous enemies — et-aporation, the ariditj- of the ground, and the thousands of marginal 
lagoons which like insatiable vampires suck its blood all the way do^^'n — here tak« 
up its swan’s song, for the distance ft still has to travel to its eternal rest m the 

desert is now short _ , i 

And yet the quiet, peaceful night which 1 have just desenbed >vas but a 

deceitful sign. For as early as three o’clock in the morning w*e heard two or tliree 
violent gusts of wind, sufiflcient to have set our ferry-boat floating off down-s^m, 
had she not been securely anchored by strong cables. These were the harbtng^ 
of a north-easterly gale, a sarii-dtira», which forced us to he up the whole of the 
7th June, though Ijetween lo and i o'clock in the night we managed to travel a 
short distance by moonUght, The river still continued to be embowered m plenteous 
forest, and was verj- serpentine- The only local names 1 not^ h^e were l ^sch- 
karaunelik and Ajagh-karaimclik, each designatmg a holdschemal. 1 he former had been 
so long cut off that its pool was converted into a dasc/ii or salt lagoon r 
being fed from the river at high flood, afforded good fishing. In this lo^ty 6oids,hi- 
mal was used to signify the abandoned loop. jarsik the pool of water that re¬ 

mains in it; though the same word, or alternativelyis al^ applied to the 
water which is left on the inner side of an alluvial deposit, tliat is between it and 

the rK'er-bank (/ar). A silt bank is call^ kajir. 

The gale stiU continued during the 8th and 9th June, only its mtensi^ in¬ 
creased until ft became a kara-buran. The featur^ of landscape were blotted 
out by tlie dust-hai-e, the air became full of fine dust, which in spite of everything 
we coxiid tiiink of to protect ourselves, such as smoking, penetrated our noses, our 
mouths, our c>-es, while of the gad-flies and midges there was not a t^e to be 
seen On the oth June the velocity of the wind did not measure more than 11 m. 
in liie second; but then we were screened by the forest, and m pmnt of actual 
fact the velocity* was very- much greater- On the third day 

conceivably thick, so that we were hardy able to set the opposite bank, nor had 

we any longer cause to complain of the heat. To ^^'an on 

at that sea^n of the year comes as a welcome relief: it cools the air and frees the 

poor animals from the clouds of insects which torment thi^. But to our 

titis kara-buran proved an insuperable olistacle; it was dead against her and pre 

venteil her from advancing a yard. There wk noting to be done 

patiently. According to the information I gleaned from tlic natives, the sp g 
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the Stormy season, but the summer is comparatively quiet. My own experience is 
however that the summer is not much better tlian tlie spring. "We were now in the 
beginning of June, and yet had a storm of the \vorst description, lasting over three 
days; nor was this by any means the last storm of the st^on. 


At sunrise on the loth June this stubborn tempest at last began to subside, 
and it soon passed away entirely, and was succeeded by a perfect calm. Sudden 
and abrupt changes in tlte atmospheric conditions, from violent commotion to dead 
calm, or vice versa, are characteristic of this region. Sunrise in sudi a connection 
IS howmter a mere figure of speech, for all day long we never caught a single 
glimpse of the great luminary, and there was not tlie faintest quickening of light 
anywhere to indicate its position in the Ek>-. The air was stiU thick with dust, 
there was a sort of subdued twilight, and we no longer required the darkened 
spectacles which at other times are absolutely indispensable. Strange to say, a 
gTcat part of this dust was dispersed in the night. During the night of the oth 
It was so far dear abovehead diat we were able to perceive faintly stars of the 
hrst magnitude. Ne.\t morning however the atmosphere was as thick as ever al¬ 
though the night had been perfectly still. This curious circumstance was somdiow 
connmed with the cooling and evaporation of the earth during the night, thougli it 
IS difhcuh to determine predsdy what was the nature of the connection. On the 
other hand, it cannot be dm warming effect of the sun which lifts the dust hirrher 
into the air, for, as I have said, of the sun we did not obtain a glimpse all day 
long; and the air full of dust before the sun actually rose- After a few' hours 
ot caJm the w'mei once more began to blow. 



Fig, 17a. ICAHA-CllATtlt- 
jarsight. 
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luxuriant, old forest. Towards dtu west however the belt of vegetation is only 
narrow, as I ascertained through a reconnaissance, and the high, barrMi sand ap¬ 
proaches quite close to the river. Except for the tongues of sand which the desert 
thrusts out towards the forest at btervak, there intervenes between forest and desert 
a belt of steppe, or, as tlie natives call it, hck&l or tdtiir. On the left we have the 
boldschemal of Mening-tschbkdn, containing water, with another sunilar one ^pp^ne 
to it, but dry-. Next comes, on die left, the locality of Tugha-oUli (Camel Dietl); 
was even told that It was a Mongol’s camel which fell there. In Jakub Bek s nme the 
Mongol pilgrims to and from Lassa (Lhasa) used to travd along the west bank, in 
order to avoid the great highway, were they were exposed to the exactions of Jakub 
Bek and his men, besides being also interfered with by the Tungans^ But since 
the Chinese have had possession of the countr)', the pilgrims have been able to 

travel without molestation. 

After passing a fresh jarsik we 
came to the district of Tschimalelik, 
and beyond it to a couple of sliarp 
bends with a boldschemal, and, on the 
left, a lateral berl called theJSkSnlik- 
boldschemal,35 y^^ts old; it coniainetl 
stagnant water, but is supplied from 
the river at the jjeriod of high flood. 

At JSkanlik'tiischkiin, where, as tlie 
name indicates, the highway again 
touches the river, there is a little 
no longer in use. Below 
it an arik (now dry) is led ofi to 
the jajlaks (or *pasture-grounds>). 

Then the river turns to the east, 
until it reaches .^chur Bek-tuschken, 
or WHiere Aschur Bek Encamped — 

Aschur Bek. the chief commissioned 
to lead the Kamschuks northwards, is 
said to have made a halt here. On 
the left bank there is a belt of sand, 
planted for the most part with poplars and tamarisks. The great highway, after 
running close beside the river for a time, again diverges from it, bending towar^ 
the south, whilst tlie river flows on towards the east. In the district of Kara-ghatik- 
jarsighi, on the other side of an acute bend, there are Jarsiks on both sides of tlie 
stream. After that the current flows tolerably straight. These two Jaraiks of Kara- 
ghatik might serve to illustrate the difference between die jarsik and the boldschemal; 
for tile difference is more than one of name only, It is rooted in the origins of the 
two features. A bolschdemal is, as I have already explained, a disused loop; a jarsik 
is generally (like the two here in question) a product of a specially high flood, caused 
by the river swelling out beyond its usual eroded bank, and Forming a new con¬ 
taining bank at a little distance from die usual one. These exceptional and higher 
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banks are often distinctly i>erceptible for some distance into the forest. As in these 
places the river’s erosive energy' is more active, there results a coti'^erable hollow 
below the banks, giving them an appearance of more than the usual altitude and 
substantiality. In the deepest parts of the lagoons there is generally a little pool 
of water {jarsik) remaining until the next high-flood season. Very often it is im¬ 
possible to determine whether what one sees is a boldscbemal or a jarsik. 


Fig. iSt. 



A JAR5IK LEnr A SHORT DISTA^C^ FROM THE WHEN THE HIGH WATER LmVEL^ 

HAS TALLEH TO 


■jj ;S \ 

Breadih = 44 m. Upper clminel of 
Schirge>' 1 ^hnpgbanf Juiie 10* 
Scale t ; Joo* 


At the next bend we found a small lake well stocked with fish. Old forest 
was still abundant, and young forest also was common. At Ketmen-kaldi there is 
a small jarstk on the left bank, set about w^th low dunes, and immediately below 
it yet another. In Fact, these formations are very numerous all along this part of 

^ ri^'er. On the opposite bank we have Mus- 

>■ ^ Mungus-asti, or the Suspended Hom. 
Fig. i8s. Right. O.JI o.i*=de{rth, distance below this point the ri^r 

144 1 SI I nows uncommonly straight. Upon reaching Schirge- 

Ischapghan, we encountered the upper canal, which 
issues from die eastern chain of lakes. It had there 
the following dimensions; — breadth, 4.S0 m.; mean 
depth, 0.3*3 fti-i mean velocity’, 1.179a m.[ volume, 
3,0* cub.m, in the second. On the 1 3 tb April this same channel had a volume of 2,44 
cub.m. Its liydrographical importance will be analysed and discussed in another con¬ 
nection. Passing Jatghus-jigdedake-uj on the left, and on the right Kurban Supa- 
tschapghan, Sokuschghan, and the jareik of Jangi-kdl, with its good fishing-grounds, 
a product of the river's overflow, w-e pulled up in a loop, the isthmus of which was 
only a few meters across, conveying the impression that it could not much longer 
escape its inevitable destiny. The river gave here the following measurements — 
breadth, 47.*3 m.; mean depth, 1.887 m.; mean velocity, o.^ss? m.; volume, 61.38 cubm 
in the second. Thus since the 19th April it had lost no less than 40 cub.m.: for on 
the date last mentioned 1 obtained tlic folloiving measurements - breadtli, 47.* m. f 
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mean depth, 3 ,mi m.; mean vdocity, o.ss^o m.: and volume, ioi,M cub.m. in the 
second. Deducting from this the voluine of the upper kok-ala, 2^ cub.m., we have 
Seft 99^ cab.m., whkh was the true ifaiNm for the river. The total contributions of 
the Kara'hfil system amounted on the iSth April to 5.15 cub.m.; so that the river 
below its outfall had a volume of 107.01 cub.m., or 21 cub.m. more th^ at Jutt- 
tscliapghan a short distance low'er down a few da^^s later. ^ Hence, notwithstanding 
the influs from the Tschertschen-daija, the loss of water in diis ^ort stretch ivas 
very considerable indeed. It is possible, tliat a wave of ic^water just liappened to 
pass Shirge-tschapghan on the 19th April; in tltat case it would soon t afterwards 
make its influence fdt at Jurt-tschapghan also. If this ^xplanation is not sound, 
then tlie great loss of volume must be ascribed to the Kara-buran and the other 
lakes in its vicimt>', where there is excessive evaporation. 



Breadth = 4T.ij m. Tfliim at ScWrgtt'tschapghan, June 10. Scale i : 400. 


The secrion 1 first measured exhibits a bed of exceptional regularity of forma- 
tiooi the depth mcreases gradually from left to right, the ma.\imum depth of 4.34 ni. 
being only 2.6 m. from the right bank. The swiftest part of the current does not 
flow where tiie greatest depth is. but a little to the left of it. The da/a show also 
that the velocity at a depth of i m. is generally greater tlian the velocity' at the 
surface. The lower kok-ala from the eastern chain of lakes had the following di¬ 
mensions — breadth^ 5,85 m.; mean depth, 0,457 m.; mean velocity, i.4t4S m.; volume, 
3.7* cub.m. in the second. Thus this arm of the river had augmented since tSth 
April, when it had a volume of 2.71 cub.m. 'ITie reason die two do not augment 
and diminish simultaneously may be due to a pure accident, for instance, the fact that 
the upper channel is partly obstructed by kamisch, broken branches, sand, and sill- 


^ s-ij 
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m. Lower channel of Schirge-tschapgbim^ Jiin^ lo. 
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June iith. We passed on ihe left Karghalik-otak^ with boldschema] and lake. 
The loop at Ak-k6l liad, I found, undergone a change since I passed it in a canoe 
in the spring of 1896. On that occasion I wrote concerning it {Fe/£rman»s Mt//^, 
Erghft, 131, p. 99)' »So macht der Fluss einen fast volktandigen Kreis oder weiten 
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Bogen utid kelirt beinalie auf densulben Puokt ziiiiick; die Landttige wind aber dunch 
dnen Ideinen Wasserarm durchschnitten; dieser Arm hatte in seiner Mitte einen ganz 
kldnen See geblldet, Ak-ko1 genannt* Dcr Arm war so schma], dass nur ein Kanoc 
bStte passircjT kbnnen. Wahrscheinlich wird der wdte Bogen mit der Zett vom Fluss 

verlassen und abgeschnitten werden --; die Geschwindigkdt des Stromcs ist in dem 

kleinen Kanal bedentcnd grosser als tm Flusj*** Since these words were writient die 
loop has been abandoned by the river, though its boldschemak vvidi the exception of 
a small part near die upper extremitJ^ was still full of water. The two projections 
on each side of the breach, where the neck of land cfp stalk of the loop w'as cut 
dtrough, still confronted each other, though both w'ere a good deal worn away. 
The undermining had been, it was wident, greatly facilitated by the little branch 
which traversed the Ak^kbl, 1 his last, together with its connecting link, has of 
course disappeared; but the name remains, and will no doubt in time be transferred 
to the boldschemal. 





Fig. l86. TWR TARIM at SCUmCE-TSCHAPOHAN. 


^me distance lower down, and on the same side of the river, yet another 

si^milar loop has been destroj-ed. At Boghu-baschi tliere is an abandoned hut Thence 

the lanm procee^ south for a time, then turns west until it reaches the fort of 

kurghan and Its brthng, where it onrc more strikes the great highway. 'Diere in 

the middle of a loop there is a silti^knrl a l 

tk * u ^ L , ® remarkably rare phenomenon in this 

prt of the nvcr, ivh^‘ there exists no room for allurium to develop. There is no 
for^t after living Schirg^ttchapghan; the few poplars which still occur stand isolated 

Toktasin Bek’s arik and on the left 
, ni 'an, a canal concident W'jth an old and otherwise dried up bed of the Tarim, 


moM AJAC^!*A 1 ^GHAT^ TO jURT^TSCHArcKAN. 

««.! Arii-akkan and b saM to indicate the bifurcation 

J off"'“ *' "S^' *" "'u 

,Wr(p«o.^W we coeon-ped «, *e left h=u,ft 

ovtar against Tschigelik-uj. 

June izth. At the fishing- 
station of Tschigelik-uj the Tarim 
measured—breadth, 42-73 01.; mean 
depth, a.s 4 S *”-! mean velocity, 0-S93S 
m.; volume, 64.3* cub.m. in the 

second. AtSchirgertschapghan, after 

It is joined by the two canals, Its 
volume was 67.31 cub.m. Thus in 
the space of two da>'s it liad dimin¬ 
ished by 3 cubni., partly through 
diurnal subsidence, partly through 
evaiKiratioi> and absorption into 
the ground. At this same place 1 
also measured the river on tSth 

rift'T/T . ft.cn -ployed ™. » exae . ft«. ■ 

^ ^ Jn/the result it cave was 7 i.<! cub.m.. or a little more than on this t^asion. 
^cii though this result were only approximately correct, it may be assume t at m 
t tr carried a le. volume than it did in .900. at any 
sacceedinc the melting of the icc. But in this connection we must not 1 ^ s g ^ 
the great and vaiydng effect of the winter temperature. Fhe winter of 19^ 9 

U.1CK like sevc« ec .ha, of .8«-i9CO. In .he f”™-™ 
a lea quanW of icc a.'ft ft'c fl<>« »f 1'= ^wcain ms no. arrested w cff«^ ) 

tocr %, but Is continued to flow on regularly all duough *e emter. fhe 
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Fig. [&9. TSCHrocLiK-trj. 


volume of the spring flood is almost more de¬ 
pendent upon the winter temperat\ire than upon 
the atnount of the precipitation in tlie mountains; 
but this Latter circumstance is, on the other hand, 
the principal determining »factort in fixing the 
volume of the autumn flood. For otlter conclu¬ 
sions [ refer to the volume deaUng with the 
meteorology-. The sjwt at which I measured 
the river in 1896 was a short distance below 
the spot at which I took my measurements in 
1900; but the section of tl:e river I obtained 
presented on l>oth occasions the same fundam¬ 


ental type “ a deep and rather 
narrow trench, ^ith a maximum 
depth of about 5 m, next the left 
bank, that side of the river-bed 
being also more deeply eroded 
than the opposite side. 

Tschigelik-uj counted then, 
in the summer, 11 ujlik of 50 in¬ 
dividuals, though in w'inter there 
are only 3. The rest of these 
pco[jle spend the winter at Schlrge- 
tschapghan and along both banks 
of tlxe river from there upwards to 
Arghan. In addition there were 
aS other indl^duals, who live for 
the most part at Tscharktik, and 
grow W'heat and other cereals. The 
village owned at tlxe time of our 
visit eight a^Uils or sheep-folds, 
containing 1,100, 1,000, 1,000, 



Fig. 190. wouEff A.VD cHiutkEjif AT TscmoEi.iit-uj. 



Fig, 191, ANOTHI* OHOUl- ntOil 
TscHicej-iK-u/. 


800, 500, 400, 300, and 150 sheep respect* 
ivdy, or a lotal of 5,250 sheep, belonging 
to the bajs of Tschgelik-uj, Tokns-attam, 
Tschaj, and Tscbarklik. Eiach aghil owned 
also 5 to 15 cows, and 5 to 10 asses, as 
well as 25 horses diWded amongst them. 

During the night a violent wind got 
up, bringing witli it haze and drift-sand. It 
continued all the following day, though not 
quite so violently, all the next night, and all 
the 14th June, w-hen it again blew with its 
original violence. During the easuing night, 
between the i4ih and istli June, it rained 
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in quite a lively fashion, anti in addition to die 
dust the atmosphere became filled with a thick 
mist. On the evening of the 1 5th the sky cleared 
or nearly so, and tlie temperature dropped to 
-f C,, an exceptionally low reading for the 
middle of die continental summer which obtains 
in these parts. The wind, which now came from 
the N. 45* E., was less regular on the 17th and 
18th, blowing in squalbat frequent intervals. By 
this the gale had lasted 6 days and nights almost 
widiout iniermprion. Although the phenomena 
connected with die winds are treated in the mete- 





Fig. STABLES AT TSaUCEUK'-Uj. 


connectea wiui me wmu& -- . , , , t. • a ■ . 

orol.^Hral part of this work, 1 have nevertheless aUudrf to them bnefly •" 
heeaie /the important rftle dte>- play in mo<li^™E the physeal geography of ^ 
country. Not only are the hydrographical relations dependent upon them, but also 

in a high degree the distribution of the sandy desert -l a-Tit 

During ray former journey it rained on the 17th and iSth Aprd at o - 

attanr; at tte same date in .900 it rained again at Kum-«hapghan: 
came thing was happening at Tschigelik-nj. Accordrag to my eap^e A-^fore 
the rainy season falls here in the end of spnng and the beginning of summer, tho g 
even then rain is of rare occurrence and the precipitation small m quaiititi\ 

lune loth. .At Tschigelik-uj we had a maximum depth of 5.^.6 m., and me 
same depth and same breadth still continued to characterise the nv^, which, sharply 
scarped and outlined, was here flowing almost due south. I noted growing on 
banks reeds and grass, a thorny bush tamarisks, a solitary poplar 

about 20 yearn old, and a dewen others in a clump which might possibly be twice 
that age, as well as an occasional bush about a score of years old. l^m- 

mediatdy below Tschigdik-uj a small artificial canal goes off on the nght, and then 
a little way below it a natural watercourse. These two, after unitmg, run to me 
village of Lop, and thence on to die Semilaku-kSl; the \T>lume of water which 

flows tills way is said to have 

.-- I materially decreased during the 

last eight years. From the left 
an arik, now dammed, is led 
off. At Jilik-otak, on the op¬ 
posite bank, another artificial 
canal goes off to an unnamed 
lake, and then, joining itself to 
the Lop branch, enters the Se- 
milaku-kbl. \Mnle there Is 
low sand, held togetlier by ve¬ 
getation, on the left of the 
river, there is none at all on 
the right. It is a belt of ff/d- 

Fig. 193. CATTLE AT TSCHICELIE-UJ. hifti oc parisch&rkum lying 
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immediately contiguous to die river; east of it, all the way to the edge of the drift- 
sand, there is said to extend tdtHr and tdkds-jtr^ or »Ieve] groiind>. 

Next we passed on the left a fifteen-year old betl of the Tarim, then dry; 
this rejoins our waterway at Tokus-attam, a village which thus stands on a strip 
of land between the Tarim and die branch tliat forms diese lakes- it is endendy 
the masses of deposited sediment which constrain the river to convert iLself into lakes, 
and vic£ versa. The stream, hitherto deep and narrow, divides here and becomes 
shallow, flowing sometimes through thick, luxuriant kamisch, sometimes amongst hare 
silt-beds, and finally issues into the Schukume-koli. This lake is sparsely overgrown 
^vith jdl'dM (sedge), and is extremely shallow, so shallow indeed that it was as much 
as ever it would do to fioat our triple canoes. At the end of tlie lake we entered a 
narrow watery passage amongst the reeds, and here came in from the right the branch 
from the old bed of the Tarim which I have mentioned. Indeed the little water strait 
amongst the reeds is said to have once been itself a bed of the Tarim. The current 
in it w-as painfully slow; in the lakes no current at all was perceptible. At Scharkurun 
— a name indicating either diat rapids are formed there at the time of high flood or 
existed there formerly — the current again became fivdier. There were no rapids 
at Scharkurun at die dme of our visit. After that we crossed over a little lake 
called Kok-aia-kol. On the whole the distribution of the water here was pretty 
much the same as it was in 1896. The village of Tokus-attam stiU occupied the 
same position, tmd still numbered 5 ujlik {15 individuals); in addition there were 
eleven odter families then living in Tscharklik. 

The :!oth June a bright day, with a brisk hrt^ze from the north-east; 
and though It blew away the fine dust, it was not keen enough to clear the air 
of the swarms of gad-flies. Our route lay through a series of shallow lakes, all 
overgrown, and through narrow tsehapghans or channels cut through the dense reeds, 
in which there was often a very lively current- Tlie first lake was Dsiim Kullu- 
daschilik, of whose shore we never obtained a glimpse, so dense were the reeds. 
1 his we crossed towarxk the south-east, but after that we steered towards the east 
En Kbtsch Kullu-kbl, which now-here exceeds 3 dm, in depth, no movement of the 

water could be detected. The kamisch was extra¬ 
ordinarily dense as well as extraordinarily vigorous, 
but the tschapghans were for the most part cut 
through the jUMtt (sedge), no doubt because it 
is easier to keep the passages open through sedge 
than through kamisch. The water was clear and 
the lake bottom consisted of bare sand; I failed 
to observe any Al^. The depth increased a little, 
though it still remained less tlian i m. In the 
Ojman-kdl there was a very extensive piece of 
o^n water, Kalmak-ottogho, on the other hand, 
with Its meandering channel, can only be described 
to a close and sweltry^ mamh. This name, mean¬ 
ing the Dwelling-place of the Kalmucks, is said 
to go back to a time when the locality was dry' 



Fig. ■ 94. CONfLUENCE or THE TSCHER- 
TiCHEN-OARM WITH THE TJlElil. 












Fig. 195, NEAR THE KOUTH OF THE TSCHERTSCHEN-PASJA. 

We were now dose to the confluence of the Tschertschen-daija. Tltis river^ 
whicli approaches from the S. 20“ E., presents predse^ the same appearance tlie 
same characteristics as the Tarim in the same iteighbourhoocl, and like it flows 
through a sort of corridor or aveitue of kamisch, while on both sides stretch horizontal 
deposits of sediment. Although it appeared to be a powerful stream, its current 
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land, and the Kalmuck (Mongol) pilgrims used to make it a halting-place. We 
still continued our uncomfortable journej- through these shallow and densdy over¬ 
grown lakes. One of them bore the nanm of Julghunluk-kbl or the 'Famarisk Lake. 
Immediately south of our route lay Tschaj, witli S ujlik and 5! inhabitants, to whom 
must be added 48 more who live at Tscliarklih during seed-time and Ii^esL In 
1896 the same village counted only 6 families, but at the present time it is consi¬ 
dered to be the largest village of any in the lower Tarim lake district. At Semi- 
laku-tekgen the alluvial deposits stretch a long way in every direction, though prin¬ 
cipally towards the south. Beyond that point the river gathers itself, as it did in 
[S0, into a deep, narrow channel, bordered on both sides by beito of reeds growing 
upon pier-Ilke ramparts or embankments of silt Outside of these the country consists 
chiefly of mud-fiats, in places still w'ct and inclosing occasional islands of kamlsch, 
though every now and again this is interrupted by extremely shallow sheets of 
water. This is what remains of the lake of Kara-buran, which covered such a wide 
area in Prschevalskij's rime. Since his visit the lake has continually shrunk in area, 
though it still becomes filled to some extent at the period of high flood. By the middle 
)f August it is said to be completely drj% not even one abandoned pool being able to 
survive through the summer. But from the middle or end of October, when the 
autumn flood reaches tliis quarter, it gradually fills again. 
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moved so extremely slowly that we had much ado to measure it at all. Its dimen¬ 
sions were — breadth, 23.7 m.; mean depth, 3.074 m.; mean vdocitj', Ck.o49s m. f 
volume, 3.4a cub.m- in the second. Thus at this season the Tschertschen-darja contri¬ 
butes less than 4 cub.m. of water to the lakes of Kara-koschun. I'lic natives asserted 
that in the middle of May an alteration took place in the lowest part of the Tscher- 
tschen-darja^s delta. During the preceding winter this stream found its way to Lop past 
Basch-aghis (see below). At the present time it pursues a more westerly course, and 
leaves its bridge 3 or 4 km. away from its left bank. This change was declared 
to be caused by the mouth of the Basch-aghls getting choked with mud, whereupon 
the river flung itself over to the south and then to tlie west. After ilie passage of the 
mus-suji (lice-WTiter* or *spring freshets*) the 'rschertschen-darja liad this year swollen 
to an unusually great size. When die autumn flood comes, it enters the Tarim through 
a large number of agku (»mouths*, >confluences») of different sizes; but of these only one, 
the biggest, mentioned above, contained water at the time of our visit. The two arms 
of the Tscbertschen-daija, the old one and the new one, unite in the Semitaku-kdl. 
ITic inhabitants of Tschigelik-uj and Tokas-aitam assert, that the volume of the 
Tscheitschen-daija has been constant for as long as they are able to remember, 
whereas the volume of the Tarim has been everj' year grooving distinctly less, and 
this circumstance they attribute to the recently formed arm of Schirge-tschapghan 
(fokus-tarim), which is described in a later chapter of this volume. 



The section of the Tschertschcn-darja is in every respect peculiar. The river-bed 
has been cut deeply ami energetically through tlie perfectly level alluvial formation, 
liv-eti when at the low stage, die water lips the brink of the trench m which it flows' 
so th^ a verj- slight augmentation would cause it to overflow. It may be assumed 
that die stream is both active and powerful at the season of high floorl. 'I'lie delta 
of the I schertschen-darja is very changeable, and Ils constituent arms frequently alter 
and shift from one pla^ jo another. The growing tongue of low alluWum at the 
union of this stream with the Tarim seems to be pushing the confluence farther and 
farther towa^ the east. And low though the alluvial delta-land is, the water 
nevertheless has there a not inconsiderable fall, which of course helps to intensify 

changes to which this deltaic region 

LS rfver-bed is so distinedy marked as Ls 

Indeed p^isely the contrar>- might have been expected, namely that the nwH d 
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deltaic anns, gradually decreasing in volume as they dividej m a word, one would 
look to find the water spreading out o\’er the flat land like the ribs of a fan. After 
all it is not so strange, tliat the water does (U1 the lied flush with the brim, for the 
lowest part of the river’bed serves as a sort of reservoir or pro\’isioiiaJ lake, which 
Ls kept filled by the constandy flowing water, small though that may be in quantity. 

In April 1896 the Kara-buran contained a great deal more water than it 
did in June 1900; but in April 1900 dte quantity must have been very appre¬ 
ciably greater that in the corresponding month of [896. TTie bend which tlie river 
makes after receiving the Tschertechen-darja had not changed dviring the four 
years, and was still fenced in by the same allurial barriers and the same narrow 
belts of reeds, though the alluvial deposits alongside it were for the most part dry. 
The locality on the left bank is known as Sejt-ujii formerly there was a village 
there, but it wfas deserted ten years ago. Just below' diis point die river is joined 
by a channel from the Semilaku-kbl, vrhich however only carries water in the autumn. 
The region, consisting of low dunes w'ith tamarisks, which stretches northward from 


Fig. 198. tiotrru or the tschehtschen-darja, 

Basch“kuinluk, or die Beginning of the Sand, Is no longer inundated, not even by the 
autumn flood; though in places the river-side is bare, pointing to recent overflow'ings. 
On the south of the river there is no sand, and here inundations still occur some¬ 
times. All day we only passed two poplars, standing dose together and about 
ro to 15 years old. If only the river could maintain its existing channel for a 
sufficient length of dme, its banks would, beyond doubt, become clothed with luxuriant 
forests similar to those W'hich exist beside other older portions of the Tarim. The 
veiy absence of forest here points indubitably to a formation of die river-bed so 
recent diat there has not yet been time for forest to grow up. If it be objected, 
that it is imposst6/r young slioots and seed should grow up here, seeing diat they 
would have to force their way first through the lakes of Kara-buran, where they 
w'ould be arrested by the dense reeds, I would reply, that such & priori reasonings 
arc deceptive; for, while we shoulti expect to find forest on at least the older shores 
of Kara-buran, these are as a matter of fact perfectly bare of trees. 

Immediately above 'rschirak'tschantschghan we passed the mouth of the eastern¬ 
most deltaic arm of the Tschertschen-darja, containing perfectly stationary water, liere 




Fig. 197. REEtJS os TflK HA HR OF 
THE tschertsche,v*darja. 
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too was a iUseMmi or point of contact between the river and tlie great highway from 
Abda] to Tscharklik. The ground on both sides of die river diere is firm and 
setded, and is no longer exposed to inundation. Then ive have, on the left, Ejsa Kullu 
Aksakal'ottogho, and on the right Tadschini-ottoghn. The »ford> of Katschik is no 
longer practicable, die stream being too deep, e\'en when running at its lowesL 
Beyond that the river Hows unusually straight as far as Ghun-kfiruk* (pron. Ghun- 
kiijuk). At Tschakullalik there is a very sharp bend. 

We encamped just above Badschit-tschantschdi, whence, as far as we were able 
to see to the north, die country- was bare and free from sand, flat as the surface of 
a lake, except for an occasional tamarisk growing on its peculiar root-moiindf in 
all probability it is a region that was formerly under water. The depdis all the 
way* from the confluence of the Tschertschen-darja were very considerable, the deepest 


soundings obtained being 4.». 3,40, 3.J0, 4,06, 4.80, 


5''4i 4'5®! 3'^Sf 4'®3f 5’43> 3’7S) ®ttd 
4.25 m., and then on the farther 
stretch down to Jurt-tschapghan 

4’Sst S**3t 4-i*< 5’*4 i 4*7Sj a-isi 

and 3.10 m. The breadth was rii- 
markably uniform, and the alluvial 
deposits, where there were such, 
nothing more than the thinnest 
strips along the convex banks. 



On and after the a ist June 
the only names I noticed were 
Jangi-kOl, a now dry tract on the 
right bank, though formerly in¬ 
undated; Jaruk, widi an ilt-dting 
or isignpost-hilb, that is a mound 
with a pole stuck in it, beside the 
road to Tscharklik; Muren-ajaghi, 
where the brook of Muren or Mian 
used formerly to enter the river 


Fig. tgg, cKOirrs or natives at juar-TSCHAPCHAif. 


Tujdale; Kitschik-atscha, a small river-branch of older date, on tlie left; Kujgliu-ischap- 
ghan. a canal watering some pasture-grounds on the right. After passing tins last we 
perceived ahead of us on the right bank tlie characteristic crenelatrti wallt nf ft,,, 
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CHAPTER XVI. 


RELATIONS BETWEEN MARGINAL LAKES AND DUNES. — 
BAJIRS AND DUNE-MOVEMENTS, 

It was on the 6th and jth December 1899 that I passed the first links in tlie 
chain of curious lakes which stretches along the right bank of the Tarim after it 
turns to the south-east, or generally speaking along the stretch between Karaul and 
Arghan. These lakes are in every respect of such a strange and uncommon character 
that at the first glance it is impossible to understand how they can have originated, 
or how the contours and the hydrographical relations of the region can Itave con¬ 
tributed to their formation. One would naturally suppose that, the river here washing 
the feet of sand-dunes 90 m. high, this would be precisely the last quarter in which to 
look for the creation of lacustrine basins, yet it is in this very- locality that we 

find a continuous series of lakes possessed of a depth greater than we find in the river 
itself Immediately adjacent. I have investigated ^d sounded some of these accu¬ 
mulations of water, and will now proceed to describe them in ord^, and thereafter 
deduce tlie conclusions which are directly suggested by the ascertained facts. 

But before proceeding to discuss my own experiences, I ought to state first 
what was already known about these lakes, and it is not very much. The only 
traveller who has visited the region is NL V. Pjevisoff, though he can only have 
seen these dunes at a distance. What he saj'S* about them Is as follows: i^utli- 
west of the Jarkent-daija extends tire lifeless desert which tire natives call Kettek- 
schaari-kum. It is covered by gigantic accumulations of sand, lying almost north- 
and-south, r and between them are sandy expanses, consisting of low, flat barkhans 
which resemble waves of die sea. The stupendous sand-ridges approach in several 
places almost to the veiy* brink of the river, though in other plac^ they are as 
much as 10 versts from iti everywhere however they are plainly visible from the 
road. It is not so very long since the wild camel used to frequent this desert and 
the natives to hunt him »n the autumn and winter, but 10 years ago he disappeared 
and took up his habitat elsewhere. The last wild camel b reported to have been 
seen amongst the sand south-ivest of die village of Jangt-su. fhe native hunters 
are of opinion that these wild animals have travelled southwards down the lower 


* Trudij mutko/ EkipidiisiJ vol. L p, 324. 
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Jarkc;nt-da.tja (Tarim), and thence made their way up the Tschertschen-daija to the 
stony, sandy desert which extends south-west of the locality of \^asch-schaari, wlicre 
it is commonly reported that the wild camel is still to be found in large numben 5 .> 
The information whicli Pjettsoff gathered from the natives with regard to the 
desert lakes is as follows (pp* 326 ff.). »The inhabitants of the region described 
live principally fishing, only in part by agriculture and hunting. 'Jliey take their 
fish almost entirely in lakes artificially made in the depressions along the river- 
banks, and fill these natural depressions by means of canals, [50 to i,aoo saschen 
long, which ivere dug by their ancestors. AU these lakes have been full of water 
for many years, ’with the exception of the Ettek-bair, a lake about 8 versts in cir¬ 
cumference, which was only filled in i 336 . In the same locality there are counted 
a dozen such lakes, seven large ones and five small ones. They aUlie on the right 
bank of the river, and their shores are overgrown with tall reeds. The largest take, 
Jangi-kul, is about 15 versts long, by % versts broad, and its depth amounts to 
5 saschen. The next largest, Basch-kul, is 12 versts long, 1 verst broad, and 3 
saschen deep* The area of the other five large lakes is only about one-half the 
area of Jangi-kul; while the five small lakes measure each one to three versts in 
circuit* 


All these lakes are cut off from the river, though each has communication 
with it by means of its infiow canal, hut outflow dtey have none. All the 
infloiv canals are stopped with eartlien dams, and are only opened periodically to let 
in fresh water from the Jarkeni-darja just before the autumn floods. The inflowing 
currents bring with them into the lakes large quantities of fish; as soon as the river 
begins to drop, the canals are closed and die fish retained in the lakes. Water is 
let into the small lakes every second year, and Into the large ones every diird or 
fourth, and in some cases every- fifth, year. In the year when water is not let in 
the volume of the lake decreases a little, and its water acquires a slightly brackish 
flavour, and with each year that the lake remains without a fresh inflow the salinity' 
Increases, until in the fifth year It is extremely bitter, and very' disagreeable to tlie 
taste. Noiwithstaoding IhLs great salinity, all the species of fish that exist in the 
jarkent-darja — NtmmhituiyarkuntUnsis, Asphrrhymkns Przitoahkn, Schizost&rax 
Biddnlphi, Diptyckus gymmgaster, are found In tliese lakes. I'he lakes are divided 
amongst the inhabitants of the atijacem villages, each lake liaring its recognised owners, 
apart from whom nobody else has any right to fish there.i And then follows an 
account of the way in which the fish are caught 

This description applies to 1890. Since then a good many of the inhabitants 
hav-e adopted agriculture as a liv-elihood, and several of the lakes alluded to have 

been abandoned to them fate. In the next few pages we shall see what the countiy 
looked like ten years later. 

pie first lake 1$ die Teis-kbl, which differs from its sister-lakes in not being 
immediately^ surrounded by desert sand. Above this there are said to exist two de¬ 
pression^ ptek-bajir and Kaltschini-bajiri, though neither contains water. Thus the 
first real di^rt lake is the Tus-alghutsch-kdl, connected with the river by a canal 
(dry on 7ih Dec^ber) which winds through the reed^beds and has a hut beside it. 
rhis lake IS said to be now kept cut off from the river, even at the time of high 
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flood, owinff to its mouth having been stopped up w^th branches, brushwood, and 
clay 'The fish which are imprisoned in It are said to become fatter and to acquire 
a Utter flavour after the water has in great part evaporated, and the rest ofjt thus 
become slightly salt. In the winter die hsli are taken in nets let down through holes 
hewn in the ice, the (ish being driven into them by the men stamping and jumping on 
the frozen surface of the lake. In the summer the fish are caught from can^ Ihe 
lake which is entirely surrounded by high barren sand-dunes, is said to attain a depth 
of iliree fathoms Nine families, who formerly dwelt on its shores, aban¬ 

doned their huts in 1S92 and flitted over to tiie left bank of the Tanm m order to 
carrv' on agriculture, rhe name Tus-alghutscb-kbl convej's implicitly an indirect 
exdanation: it means tlie Lake whence People fetch Salt, Possibly its shores are 
saUferous. In area the lake is very small, and on 7tb December it was entirely 

rozen lake Is the Sejt-kbl, connected with the river by three canals 

or now stopped up. All three canals have forced their way through 

sand-lnes. though the immediate banks of the middle one and the low^t are quite 
flat and overgro^vn with reeds. The lowest, when open, turns a mill. ITte northern 
portion of the lake lies for some distance parallel with the river, and so clo^ to i 
that die two upper canab are each only a couple of hundred metersdong. But, as 

was well seen from tlte top of the dunes, not far short of 11» m. high, on the east 

shore of the Sejt-kol itsdf, the larger portion of the lake extends S. 27 Wand rei^m- 
bles a fjord penetrating between mountains of sand. A long ^-ay off we observed a 
fiurkas (juecki or »contractionO between two projecting headlands, and beyond that 
a fresh expansion, terminated towards the south by relarively low sand-dunes 

Strange to say. the natives everj-where asserted, that the lakc^ are ^artificially 
made:.. According to them, long, long ago canals were dug, and^^^- were wid^ei 
by the high-flood water, and in this way the depressions, which already existed 
amongst tlie sand-dunes, became gradually filled; and m part the sand was even 
thrust back by die encroaching water. This simple explanation can of course only 
be partially correct. Tliat the depressions have not been artificially made is per 
fecilv sdf-irident; they existed indeed before the Tarim ever flowed through that 
part of the country% That they have been filled, and are kept hlied with u^ter froni 
die Tarim is equally clear, and will shortly be sufficiently proved on the basis of 
cxa« moasure^nl.. On d,c other hand h ia no. likely 

channels have been made by human agency; it is more bkdy that die mer, by 
sliifting to the right, and in consequence of its overflowing, has canned paths for 

itself into the deprcssloiui. But of this more later on. 

At the foot of the vast accumulation of sand on the east shore of bejt 

kol tltere » a village of the same name, but its huts, built of poles ^ 
towaixls the end of the seventies, now stand empty and deserted, ‘ e Q 

three families who inhaKted diem flitted, like the twenty-five families of 
to 'ik-tarma, on the great highway, in i8pj. The reason of their Aai^g ihrtr 
iialiatirns was an outLdt of small-pox (/rr/«/rridi), which raged ,, dns dtttner 

■ A Jhf/a/rffi is ihe distaiiK b«w«a the fiDger-tips when the auns are shrelched <mt at 
full length. 
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anti decimated die inliabltants. The same visitation having ravaged all the villages 
alongside these lakes, the survivors were ordered by the Chinese authorities to 

flit over to the left bank of the river, and devote themselves to agriculture, 
especially the growing of wheat, and to pastoral pursuies, more particularly the 

breeding of sheep* Previous to that thej’ had lived almost entirely upon a fish diet, 
and by fishing. The soil does not however ap[)ear to be very favourable for cul¬ 
tivation, and die harvest docs not jield sufficient for the people’s needs, 'I'his is 
indeed strange, for one wouki think that in this locality of all others the irrigation 
of the fields would not be attended with any special difficulties. Although a few 
well-to-do families own as many as 1,000 slieep, most of them possess barely 100 
each. As a nile they have to procure part of their supplies of flour from Korla, 
purchasing it by the barter of tlieir sheep. The deserted villages are not occupied 
even in summer; the people, who are few in number, are still afraid of infection, 
aldiough they arc said to have been vaccinated by the authorities, ^\^len the fonner 
villagers visit the lakes for die flshing in the sununer, they prefer to spend their 
nights in the open air; for fish still continue to form an e^ndal part of Uieir food, 

indeeil without it they could not exist. The inhabitants of the whole of this region 

call themselves Loplik, I* e. people from Lop, just as the inhabitants of Kaschgar 
anti Tschertschen cal! themselves respectively Kaschgariik and Tschertschenlik- It is 
precisely in this region that die ancient name of Lop has ineradicably rooted itself. 

Generally s]>eakmg, the dunes do not advance right up to the shores of 
the Sejt-kijt, but are separated from them by a narrow strip of ground over¬ 
grown with reeds and tamarisks, with an occasional poplar. Thus the ground 
upon which the dunes sund lies somewhat higher than the level of the lake, though 
on the other hand it is to be noted that the lake has been shrinking and its 
nivenu falling since its feeding-canals have been closed. .'Although the depth is said 
to reach 4 fathoms, it is as a rule much less, fn the northern part of the lake 

thure are some small sandy islands. The lake was frozen over from end to end, 

but it was only along the shores that the ice bore. The north-eastern shore of 
Sejt-k6l was studded widi a great number of small, shallow pools. To ride from 

one end of the lake to tlie otlier took a iiorscman, whom I sent there at a later 

date, an hour and a half of hard riding. Bej’ond and in the line of the lake's south- 
south-w'est continuation he discovered three depressions, separated from one another 
by >tliresholds* of sand* 

Immediately east of Sejt-kol there is a very- small lake, or more correctly 
speaking a marsh, called Aghesi-kol, after the Loplik who is said to have dug the 
^nal which feeds it. The immediate environment of this little marsh consists of 
flat ground, wHth reed thickets and several small pools, though there are no liigh Junes. 

Daschi-kbl js divided by a large sandy promontory into two basins of equal 
size. On the north the lake is separated from the river by a considerable accumulation 
of sand; and its eastern half is connected with the river by a canal. The dune which 
bordered the lake on the north-east has been attacked and undermined by an entering 
loop of the nver. Midway in Its crest there is a gap or gateway, as it were, die 
^nd ^vmg been completely washed away, and through it we had from the river 
a striking picture of what one might be called a dacustrine hall*, its floor a polished 
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sheet of ice and its walls yellow sand-dunes. Even in the sound that connects the 
lake witli the river several sandy islets cropped up above the ice, together with 
some poplars which formerly grew on firm ground at tlxe foot of the dunc^w^L 
The artificial canal has thus lost its imijortafice; but that it used to be dammed is 
plain from its name, dasc/ti meaning ^salt-pooh. At die present time the lake forms, 
so to speak, a lateral expansion of die river, and being at die same level widi it rises 
and falls as the river does. When the rush of the spring freshets comes, the water 
pours uttffmked through the broad connecting sound into the lake, until it fills it 
to the brim. A comparison betvveen the breached dune-wall of Daschi-kbl and the big 
sharp elbow north-east of Sejt-kbl indicates dearly in what direction tlie erosive energy^ 
of the river is working in the latter locality'. The shape of the loop, and the arrange¬ 
ment of its silt deposits, are alone sufficient to show that the river is pushing to¬ 
wards the south-west, and gradually washing away the sand which bars its path. 
There is already a distinct cavity perceptible, and it may safely be affirmed, that 
the portion of the sandy neck which has already disappeared is greater dian die part 
which is left, and that it will not be long before this last is completely cut through 
in the same way as at Dasdii-kb). If, when this happens, the Sejt-k 5 l were to be 
cut off from the river for two or three years, until iLs level very- sensibly dropped, then 
as soon as die river established a direct connection with the lake, it would discharge 
a vast volume of irater into the latter, and so suffer a serious »b]ood-letdng» before 
die etjuiUbrium of level was secured betw’een die two. It is only when this step lias 
been accomplished that the u'ater flows freely In and out in the way it did at 
Dasclu-kol on 7th December. There die river did not lose a drop of iLs water; 
it was rather the lake that ivas the loser, in consequence of the river's slow, gradual 
fall. The same phenomenon is repeated lower down at each of the other lakes, but 
in the case of none of them is die true situation so disdnedy seen as here at the 
Daschi-kol. The summit of every dune afforded an especially vi\nd and insmicdve 
view of the river's victorious struggle against the dunes. The strip of land between 
the river on the side and the SeJt-kBl and Daschi-kol on the other is extremely 
narrow, and even yet narrower the dunes which overhang it. W hen these last ave 
been finally swept away, it is very' probable that the river will shift its bed a good 
distance to the right by directing its path through the lakes. Then the lakes will 
l>e gradually filled with silt and levelled up, except for the trench which the imm 
current carv'cs out for itself through the alluvial deposits. In this way these lak« 
facilitate the transference of the river-bed towards right, that is towards the 
south-west. Except when the stream thus suddenly flings itself into some lake, or 
series of lakes, the movement of its bed towards the right takes^ place very' slowly, 
but none the less surely, along the whole of its course- When the river thus 
violent!)' changes its bed, it might perhaps be sup|X)sed,^ that a portion of the dunes 
which have been breadied would still continue to remain in siiu on the left bank 
of the Tarim. In reality' howewer that happens very seldom: at all events there are 
no independent, detached tlunes on that bank of the river. Indeed on that side 
there is no sand at all, except Igis-dung and a few other fragmentary |>atches, all 
of whicli have been already mentioned. Nevertheless it is quite conceivable that 
formerly tliere were such dimes at several places, but tliey have been blow’O away 
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after thej- ceased to receive fresh accessions of material from the east. One thing 
however is incontestable, tliat the dune-length, throughout the entire stretch under 
consideration, rises steeply, is srjuare^t in vertical section, and faces north-east, 
looking out over the almost flat delta of the lower Tarim in the same way as the 
facade of a row of houses confront the quay in a seaport town. 

On 20th December 1 visited the Tana-baghladi-kdl, or the Lake cut off 
by Tana (properly however >dose!d» by Tana)* The canal connecting it with 
the river finds its way through the thin kamisch, which covers the narrow strip of 
land that intervenes between river and lake. The high dim^ on tlm east of the 
lake do not plunge directly down into the river, but have at dieir foot a narrow 
strip of firm clay, partly sprinkled with bushes, and partly set with low dunes bearing 
a few tamarisks. At inten-als there occur quite young poplars, probably rts'entj' to 
thiit}- years old. Along the right bank of the Tarim there are two or three frozen 
pools, as if left in memory of the last high flood. This lake is oval in sliaim, wth 
its main axis extending from south-south-west to north-north-east, but in its morpho¬ 
logy it resembles generally the large lakes which will be described presently. It is short 
and of small size, and is embedded amonj^t very high dunes. Along its south-east side 
there is a strip of level ground only a few meters wide, in some places indeed not 
more than two meters In width, with a narrow Ix;It of kamisch, which however is 
interrupted wherever the dune abuts directly ujmn the water-line. On thi.s side too 
the dunes phmge down towards the lake at the steepest angle of which the>* are 
callable, whereas on the north-west they have gende sIoimh. In this latter quarter, 
again, the strip of firm sand is broader, and consequendy the belt of reeds is 
also broader. The nortli-eastem angle of the lake is studded witlt a number 
of islets, all nmre or less overgrown with kamisch, and both there and on the south¬ 
east the shore is indented by several Htde bays. 



Fig. JOO. VlRTrCAl, SECTION or tANA BAOntAni-Sdl.. 


At the time of my risit Tana-baghladi-kbl was covered with a sheet of bright, 
dry, glassy ice, 2 dm. thick, sloping up at the outer edges and hoUowed like a saucer 
in the middle, an indication that the surface had fallen somew'hat since the loe was 
formed, probably as a consequence of the water being absorbetl into the ground 
1 owards the ca.st side of the lake die water underneath the ice apiieared to be darki 
there the depdi goes down several meters ami the bottom is not visible. 

The next lake, 1 alei Kullu-tschapghan resembles the Tana-baghladi-k6l in both 
shape and size, and occupies a precisely similar position amongst the sand. TJie 
name is, as usu^, not without significance. The word Hikapgimn is a participial 
form, and i^ns both Kiug> and >digging», but when used as a substantive it means 
a K^al», The compound name does not however neces^rily mean that Talei by 
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On the 12th. 13th. and 14th December I made an excursion to die lates of 
Basch-kbl and Jan|ji-k(5l, which I will now briefly describe. My starting-point was 
the village of Jangi-kbl, inhabited by about tv.’ent>- families, and consisting of kamisch 
buLs disposed in two rov>'S, together with two Iiouses of day (adobe), situated close 
beside die lake's inflow canal. Formerly this village is said to liavc stood on the 
shore of die Basch-kbl, but was flitted many years aga In 1892 eleven of the in¬ 
habitants of the village died of small-pojc. The canal in question b a cutting in 
the ground 4 m. deep. The mass of solid ice that filled iLs bottom was 4 to 5 in. 
broad, but the channel itself varied between 20 and 50 m. in br^dth. At the first 
glance it appeared more than doubtful whether it was of artificial origin, because, 
owing to its great breadth in places, the labour of digging it would have been 
enormous. The mouth of the canal, at die Tarim end, had, I was told, been stopped 
up for ten years, and the water which lay frozen on Its bottom had found its way 
in by infiltration through the sand. Every year however a second and smaller canal 
b opened for a time, to let in fresh w’ater, otherwise the fish would all die. Even 
as it is, the water of the lake b perceptibly salt- My guide, Pavan Aksakal, an 
old man of sixty, and the oldest inhabitant of the village, assured me that origin^ly 
the canal was dug, but had been widened to its present dimensions by the inflowing 
river-water. Pavan’s fadier used to fish in the 
lake, but after he ceased to do so, the lake, 
which had obviously been cut off from the 

river, gradually dried up, until about the year pj^ casm. of basch-kiOl. 

1860 its bottom was an arid w'aste, though a 

few poplars and some kamisch grew round it. About j88o Pavan and his asso¬ 
ciates spent three years in digging out the canal agam, and the first liigh flood 
which came after they had finished filled the lake-basin. In 1890 they once more 
closed the canal, and since then have made a good thing out of the fishing. 

The greater part of tlie lake was covered with a tliin sheet of ice, which only- 
just bore tile weight of a man in the narrow parts and close round the shores. Broad 
e.xpanses in the middle were still unfrozen, die water being of a beautiful light blue, and 
as bright as crystal. Ducks and swans were swimming about on these open expanses, 
and on the shores were partridges, hares, and foxes, besides traces of wild-boar, though 
these creatures, 1 was told, only frequent the reed-brakes in the summer. On both 
sides the lake is shut In by lofty- dunes, which thus give it the appearance of a 
fjord. Close along the margin of the water there is a laelt of level ground, con¬ 
sisting partly of fine silt, partly of saliferous sand, soft in summer, though at the 
time of our visit frozen. Ten years ago ilvis strip of ground is said to liave been 
under water, as indeed was plain to see, and if the canal were to be now opened, 
it is supposed that the lake level would rise the height of a man, or about 1.6 m. 
Inundated ground of this description is called a word which connotes the 

presence of salt. Between the strip of schor and the desert sand there occurs a 
belt of tliick luxuriant reeds, seldom more than 50 m. broad, generally indeed^ not 
so broad; and the lower slopes of the dunes are thinly dotted with tamarisks. 
Poplars are few and far between, most of those which do occur being on die west 
shore, where the dun^ liave a gende ascent; on the east side they rise at an angle 
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of 35® Dry tamarisks, probably smothereti by the sand, are conunon at the soutliem 
end of the lake. In two or three spots on the east shore there exist wells, 
which are made by the shepherds in the summer: but the water they jneld has a 
saline flavour, though not so strong, it is said, as the water in tlie lake itself. 
Sometimes the inhabitants of Jangi-hol graze their sheep around the shores of Basch- 
kol, though more frequently they go to the Kontsche-darja. 

Oblong In shape, Basch-kol measures 15.9 km. in length and i.ms km. in 
breadth, its minimum breadth being one km. and its maximum 2 km. 

On the south-south-west the lake is bordered by a gigantic ^saddle* of sand, 
from die top of which one can perceive, farther on in the same direction, a bitjtry 
or >depression>, which Is not more dian i km. long, and ’/a km. broad. In the 
middle this consists of moi.st jr/wr, though sparse scrub grows round its margins. It 
is cauldron-shaped, being surrounded on all sides by steep dunes of immense sizie, 
so that it resembles a former lake-basin into which die drift-sand has failed to pene¬ 
trate. Upon first beholding one of these strange depressions, embosomed amid the 
santl-dunes, one is amazed that it was not long ago filled up level with the adja¬ 
cent country'; instead of which one finds that its bottom is not only free from sand, 
but actually in places moist. .As however the depression is elongated in shape, like 
the lake, and lies exactly on the line of condnuadon of the latter, it is evident 
that the two must itear some intimate relation to one another. Bey'ond this bajir 
of liasch-kbl there is nothing but an Inextricable chaos of dune-crests, a perfect 
»sea» of sand, where, notwithstanding that some few of the dunes liave an equally 
steep descent on both faces, Indicating the prevalence of winds from tw'o directions, 
it is yet possible to make out a certain degree of regularity, such as could only 
result from the prevalence of wind from one settletl quarter. At the first glance 
this regularity is perceived to consist so the equal intm'als at which the dune- 
accumulations lie from one another, the intervals appearing to be shorter than those 
which I obser\'ed between the similar swellings of sand in the heart of the Takla- 
makan Desert in 1S95. 

Upon directing our steps towards the east, and climbing to the summit of a dune- 
accumulation which was at least too m, high, we had a more extensive view of the 



Fig, 303 , JAHCJ-KUL LOUKIMO W.fE, mOM ITS SOUTHERN THRESBOLD. 
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unique and fantastic scene. Along the line of continuation of the Jangi-kbl we perceived 
three big depf^sions, stretching towards the south-south-west. Even thus early 
was convinced of die striking parallelism which characterises the morpholog>^ of thcK 
depressions. Each of the three I am speaking about was separated from tte n^gh- 
bours by a low ridge or threshold of sand. Towards the north-east extremity of e 
haiir iliat lay next to the Jangi-kbl there was a litde staned vegetation. On the 
west side of tlie Jangi-kol there were yet three other bajirs, while to the south there 
was reason to suspect the existence of a whole scries of similar depressions; such at 
least was the implication suggested by the steep faces of the dunes rising on the 


east side of the bajirs. 




Fig. a03. SOUTDERBf TART OF JANG1*i6l LOOIUSC NE. rSOH LOVKST PART OF ITS TURISUOLD. 


From the top of the dune, we directed our steps towards die first bajir of the 
jangi-kbl, which was rectangular in sliape, Ijnng far down ImIow at our feet. The 
floor of this depression consisted, curiously enough, of a series of concentric zones of 
varying breadth. On the outside, next the sand, came first dry dusty soil, so loose 
that the camels dropped into it to i dm., whilst the dust whirled up in clouds of the 
finest and lightest powder. Erery now and again through this pulverulent soil there 
projected pieces of cemented saliferous sand or schor as hard as a stona The n^t 
concentric layer on the inner side of this consisted of soft, moist mndf in w hich e 
camels would have been engulfed, liad we let them venture upon it Tlien came a 
ring of snow*-white salt, encircling a pool of open salt water, dotted round with severd 
smaller pools — the deepest part of the bajir. On the northern margin of this salt 
pool there grew a patch of thick kamisch. a to 3 m. high, and about 100 m, acroM, 
and through it run the fresh tracks of wild boar. That is to say. the only place in 
these bajirs in which vegetation exists is the part adjacent to the nearest lake. 
Upon reaching the southern foot of the saddle which parts the Jangi-kSl from its 
first bajir, w'e had at once ocular demonstration of the way in which die salt pools 
in the latter originate. For we perceived springs of fresh water bubbling out of 
the sand and running off in riny rivulets towards the pool, where the water, in con¬ 
sequence of the incessant evaporation, becomes exceedingly salt. It is therefore fair 
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to suppose that, as the level of the fangi-kdl rises and falls from year to year, 
and from season to season, so this bajir lagoon correspondingly expands and con¬ 
tracts its area. 



Fig. S 04 . SOUTHERN PART OF JANGI-KOL LOOKING .W, 


The threshold of sand which separates the Jangi-h5l from its first bajir is narrow 
and only aj to 30 m. high, and is in part overgrown with kamisch. Viewed from 
its summit, the Jangi-kol, like the Basch-kol, resembles a fjord, long, narrow, 
and straight, wedged in between two ranges of yellow drift-sand. The dunes 
on the south-east of the lake descend very steeply, leaving room at their foot for 
merely a very thin strip of ground, sparsely planted with tamarisks and kamisch. 
The lake in that part is said to be at most 4 or 5 fathoms deep, and its water to 
l>e perfectly fresh. On each shore we counted perhaps a dozen poplars, of {|uite 
tender age; as is usual with this tree, they appeared to thrive in the sandy soil, 
tsipecially as they had no lack of water* Owing to the distance, and to the fact 
that the atmosphere tvas not quite clear, we were unable to distinguish the belt 
of flat steppe which in the north-east separates the lake from the river, so that 
the view before us exactly resembletl that which distinguishes an oceanic fjord. 
1 he level ^pansc of glassy blue ice formed a most effective contrast to the towering 
sand-dunes which closed it in on all sides. Tlie long steep dune-accumulation 

which rose on the eastern shore of the 
lake was then, it being morning, in deep 
stiadow, and etched its image with aston- 
tshlng distinctness upon the glittering 
sheet of ice below. This last, in conse¬ 
quence of tlte tension created in it by 
the changes of the temperature, and the 
process of freezing, whistled and groaned 
unceasingly. .At the south end of tiie 
lake the ice curled at the edge, and out 
in the open parts tliere were little ridges 
running across it, and cracks, shining 
white, in places, as though the ice had 

rtt subjected to lateral pressure^ The 

icEOFjANGj.KOi. VIEW TUE NK. cluncs on die west of the lake ascend 
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^^ntly by steps or terraces, like those on the corresponding side of the Ba^i-k 5 l. 
Tills latteTf notwithstanding that it lias ht^tn dry longer than tlic Jangi-kol, ana 
that its water is now* salt, possesses a richer vegetation than its neighbour. 



rsg. so6. CURLED UP ICE ow THE SOUTH SHORE or janoi-kOi.. 


Wc travelled along the west shore towards the north-nortlt-east. On the 
whole it is ver>' straight, and its outline regular, except in the north, where it is 
diversified by small peninsulas, islands, and lagoons. In two or three places ive ob- 
serv^ed the canoes which the people use for the summer fishing. The entire surface 
was frozen over, except for two or tlirce open places in the extreme north, possibly 
due to the fact that water there ooecs through from the river. Next the shore the 
ice was io,a cm, thick, but only 3 cm. at a disunce of 60 m. from the shore. It 
was as bright as glass, so that we were able to watch the shoals of fish as they 
swam along, and the Algse at the bottom, as distinctly as though they had been m 
an aquarium. The Jangi-kOl ts fed by three small canals, all at that time dosed. 
It was cut off from the ri’i^er two years ago, ami is to remain in that condition for 
seven or eight years more. In spite of this the natives declare, that even in that 
long period the w'ater will not acquire any very* sensible degree of salinity, owing 
to the fact that tlie Jangi'kiil is an older take, and deep, whereas tlie Basch-kbl 
has been periodicaJly dry, and is also shallower. In all probability die difference 
between the two lakes in resi>cct of salinity admits of another explanation. The 
water which the Jangi-kbl loses by evaporation and absorption into the ground Is 
replaced by fresh water filtering in from the river; whereas the Basch-kbl occupies a 
firmer and less permeable bed, and loses most of its water through evaporation. 



Between the two lakes I have just mentioned lies the smaller Jake of UJa-kbl, 
with its canal called Uja-kbl-aghesi (>mouth»). Fliere is also another lakelet, known 
as Motel-uktusu {jitiu — >1ittie lake*), situated close to the river at the north-east 
fool of the dunes. The Jangv-kiil apparently belies its name, which means New 
Lake, for the people declare that it is the oldest lake In that locality. The Ba^h- 
kbl, the Upper Lake (e. g. Head Lake) derives its name from the fact that it is 
the first in the series, or lies higher up the river than the others do. 

Even this short excursion was sufficient to teach us certain characteristic features 
with regard to these lakes, and to show us that the physical geography of the 
region is governed by certain definite laws. The marginal lakes lie on the same 
side of the rii'er as the drift-sand, diat is on the right bank, and are connected 
with the river by means of canals, lliey lie parallel to one another, and are long and 
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wnth thf^ir niBjor exis stretching front north'north^east to south^outh*west. 
In continuation of each lake, but separated from it b)* a bw saddle or ridge or 
threshold^ is a bajir or depression in the sandi of precisely the same form as the 
lake-basin, the only difference between the two being that the bajir is without water. 
The elliptical, concentric arrangement of the mud, schor, and salt in the bottom of 
some of the bajirs proves that these once contained water. The fact of their being dry 
shotvs also that they lie a step higher in altitude than the mother lake, othenvfee 
thej' too would be hlled with water. Finally, the sand-dunes which border each 
lake and bajir on the east present towards them a steep slope, while the dunes 
on the west have a gentle ascent From all this it is not difficult to infer that the 
mirface features of the counirj-, and its other phj'sica] characteristics, are determined 
by the prevailing wmd; but to this problem 1 shall return again presently, after 
setting forth a richer mass of material for consideration. 



Fig. 3*9. past or THI WgST SKORK Of JANCl-KdL. 


m- moM convCTiait time for invcstigatin,; these lakes would have been 
m^a^er when the ,ce bears, and when it would have been possible Tta 
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a few. It is true, but they were too closje to the shore to afford any idea of the 
general bathymetrical relations of the lake, or of die relief of the lake-bottom. This 
failure was not however of any real consequence, for other subsequent trips, which 
were favoured with better fortune, proved that tliese sister*lakes, which han^ on the 
Tarim like leaves along a stalk, are all exactly like one another, so that what b 
true of one is true of all. After mapping two or three of tliem with minute ^acti- 
tude, and becoming familiar with tlieir general relief, one may, witliout risk of 
serious error, constnict bathymetrical cun^es of the others, provided the draughtsman 
is already familiar with their contours. 

On iStli May 1900 Gblme-khti, the Lake of the Lost Fishing-net, was cut 
off from the Tarim by a dam put down in its connecting canal, and situated 133 m, 
from the river. From that point to its issue into the lake, or 620 m., the canal con¬ 
tained sufficient water to allow* of our paddling the canotK- Tlie storm compelled us 
to keep to the eastern shore, where W'e obtained some shelter under the steep dune* 
walls. Along the line we in that way followed the depth increasetl as we proceeded 
from north to south, and the greatest depth was obtained quite close to shore at 
the extreme south end of the lake. Under the west shore the depth was less. Along 
both shores were a few small clumps of poplars, rather young, as well as some of 
the usual tamarisks and kamisch, ITie strip of flat land bordering the lake on 
the west was considerably broader than that on the east side. There too some 
of the tamarisks were actually growing in the lake, as though die lake were slowly 
advancing westwards, (or these bushes do not of course take root except on dry 
land, h might be supposed perhaps that the>* grew up at a time when tiie lake- 
level was still lower than it was on i8th May; but, on the other band, it is to be 
remembered, that at thb date the lake was actually at a low level, for it was then 
cut off from the river, I do not of course pretend that these tamarisks growing in 
tile water are a that the lake is travelling westwards. On the other hand, 

it is quite natural that the greatest depths should be found under the eastern shore, 
for in reality tlie lake is nothing else but a dune valley, or more coirecdy a valley 
between two diine-accumulatiotis. The dunes ivhich overhang its eastern side plunge 
steeply down to the maximum depths of the lake, and thence the bottom shelves 
gradually upwards towards the shore-line, and so farther, in like manner, up towards 
the crest of the dunes which shut in the lake on the west. There cannot exbt a 
shadow* of doubt but that the dune iwaves* are advancing, though at an extremely 
slow rale, towards the west. Hence it may reasonably be assumed as likely, that 
the lakes are also subject to a movement in the same direction. The dunes will 
not of course allow themselves to be for one moment arrested by stationary* water; 
they have no choice, they musi continue moring w*estw‘ards. Every storm that comes 
— and these storms blow* with unexampled violence, — scoops the sand up from the 
windward side of the dunes and deposits it on their summits, whence it trickles o\'er to 
the leeward side, so that in this w*ay the eastern shore of the lake is gradually being 
pushed westwards. Similarly on the w*est side of the lake, the wind scoops up the loose- 
lying sand, beginning at the very* edge of the water, and lifts it to the top of the 
next wave in the desert ocean, which tlius wave by* wave marches irresistibly w'est- 
w’ards. In process of time these lakes are bound to disappear. We have seen that 
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the Strip of flat land, bearing vegetation, is broader and less steep on the west 
side than the corresponding strip at the foot of the dunes on the east of the lake. 
The western strip not only is broader, but it must grow broader, in consequence 
of the westward movement of the dunes on that side. Assuming however that the 
lake preserves its existing level, then its western water-line will be but little altered, 
owing to the ground being bound together by the vegetation which grotvs on it, 
and in that way being made more resistant to the wind. Thus, while the western dunes 
travel away from tlve lake, and the strip of firm ground at their feet grows broader, 
the diinc-wall on the opposite or eastern side of the lake approaches continually 
nearer to tJie west shore, and at the same time the eastern shore-line, which, because of 
the prevailing winds, is more changeable, gradually ad\’aiices westward. The lake 
thus growls narrower, for the eastern dunes advance faster than die western; finally the 
two opposite shores will melt into one, after all the irregularities of die lake's circum¬ 
ference have been already filled in. Thus the statement, that th^e lakes travel w'est- 
ward, is only tme up to a certain point; for, as the diinerwaJl on the east coodnues to 
advance without let or hindrance, the entire lake must eventually be filled and levelled 
up with dnft^nd. Hence the fact of tamarisks grow ing in the water on the west side 
of Gblme-kati is a mere chance circumstance, the Jake having probably, like the 
Uasch-kbl at some time or otlter contracted, though, it is true, the natives are 
iporant of any such occurrence. It would only need a subsidence of one meter, and 
then, wjen the canal was again opened and the lake-basin again filled, the ground 
on which the tamarisks stand would become inundated — to their eventual destruction. 

If now, as I have assumed, the eastern dune-wall is travellLng toivards the 
wesit, that is across the lake, one would expect its sectional area to present the 
apper^nce shown m the accompanjHng fig. (210), that is to say, the dune to plunge 
straight tlown into the lake without step or break, for at every storm the sand b 
finished over the crest, and must therefore roll down the steep leeward side to its 
l^se. When however we find, as an actual fact, that the sectional area presents 
t^ appearance depict«l in fig. an, we are at first sight disposed to question the 

fact of the westward movement of the dunes. The step, or 
shelf, with an inclination of 2" or which we sec extending 
both aliove and bdow the water-line, ivhile the leeward side 
of the dune d^ends at an angle of 32- or 33-, is in reality 
nothing more than an mljrasion terrace*. In respect of breadth 
It vanes greatly. In sheltered spots it is sometimes only two 
or three meters broad (above the water), but in more exposed 
situations, capes and headlands, it swells out to a breadtli of 50 
meters and more, in fact, considering the levity and 
buoyancy of the dune-sand, the presence of an abra- 
terrace of this character is precisely what might 
e.\pccted. Suppose now that at a given moment 
the dune occupied the position n-n. (fig. 212) and 
the surface {W) of the lake were in complete equQi- 
bnum, then die first wave impact against the base of 
the dune would produce a sand-slide from above, the 
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descending sand would disappear beneath the 
surface of the lake, and the sectional area 
would assume the appearance sltowm in & — 6 . 

Tliis is what iiappeas on every rock-bound 
coastt though on a larger scale and at an 
immensely slower rate. No matteTr then, 
whether the dune travels fast or travels 
slowly towards the west, there must always 
be an abrasion terrace accompanying it and 
sharing in its movement. On the whole Its i.. ^ 

breadth will be pretty uniformly the same, for the ^fsamc force which causes 
the dune-wall to encroach upon the shore-line is also instrumental in widening the 
abrasion terrace and »preserving» it, that is to say the wind. So long as the at¬ 
mosphere is at rest and in equipoise, no change takes place, but as soon as the 
w-ind blow^s, the waves, both of the lake and of the desert sand, are set in motion. 
But while the lake waves widen die abrasion terrace by their beating, the sand- 

waves continue their movement towards the west* 

Every impartial and unprejudiced observer who should approach the east 
of the G5lme-kSti, when the wind is perfectly still, would at once say, widiout 
a moment’s hesitation: Here the prevailing wind blows from the east Of coarse 
the wind does sometimes blow from other quarters as w*ell, for example in the end 
of December 1899 and beginning of January 1900 it blew from the south-west, but 
these winds are relatively feeble and of no accoimt as compared widi tlie violent 
easterly tempests. If die winds from any odier quarter except this last were possessed 
of any real power, die abrasion terrace on the eastern shore of the lake w'ould not, 
and could not, exhibit the uniform breadth it does. Linder the impulse of a south¬ 
westerly or westerly wind the waves of the lake would increase the breadth of the 
abrasion terrace, and the dune, if it were not prevented altogether from advancing 
westwards, would at any rate have its advance retarded. The surface mod^ng 
would be entirel)’ different, irregular, wanting in definitene^ of outline. As it is, 
however, the relief is so sharp-cut and so distinct tliat there is no posrible room for 
doubt. WTiat we have before our eyes suggests instantly the power which has been 
instrumental in shaping die features of the landscape. The reason the eastern abra¬ 
sion terrace is so narrow is that it lies under the shelter of the dunes, and conse- 
quendy the lake there is relatively tranquil, while the east wind compels the dunes to 
travel on over it. Nevertheless there is always a certain degree of undulatory move¬ 
ment of the surface of the lake, which, cooperating with the disturbance caused by 
winds other than the east wind, is sufificient to maintain tlic terrace. The most 
energetic wave-action in a lake like the Gblme-kad is exercised how’ever on the west 
shore, where the effects produced by a spring storm are very’ conspicuous, ^peci^ly 
in the crumbling away of the shore under its attacks. All the loose material which 
li nn*; the shore is sucked back into the lake by the receding ivaves, though the 
opposition offered by- the vegetation and its roots prevents the destruction from being 
so complete as it otherwise would be. It is true, detached pieces of the reed-beds 
are occasionally rent away, and a solitary' tamarisk or tw'o, after the circumjacent 
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movable soil has been washed away, lias its roots from dme to dme submerged; still, 
on the whole, the vegetation offers a decided resistance- At any rate the lafcc-hasin 
is being filled by the dimes advancing from the east, witile at the same dme there is no 
power w'hich b able to hollow out and deepen simultaneously, and to the same extent, 
the already shallow western part. The advance of the dunes and the extinction of the 
lake are Dlustrated by the subjoined Eg. (213). At the present dme the late is situated 
between the two dune-ranges n—a,; when it has advanced as far as its area w'ill 

lie reduced one-lialf, and by the dme it assumes the position a?—its basin will be en- 
hVely filled up by the sand which pours down the leeward side of the eastern dune-range. 
If J. K. stands for Jangi-k 5 l, then its basin will of course undergo the same meta¬ 
morphosis. Now, on the assumption that the dune a, masks a depression in the 
surfa^ then, in proportion as the existing lake of Golme-kati disappears, this de¬ 
pression {X) must gradually emerge, and become converted into a fresh lake. 



Now It IS possible that a critic, siartiitg from the existence of tiie belt of 
vegetation on the east shore, might question the correctness of this migratorv' theory. 
If that shore is unintemiptedly moving westwards, how h the presence not only of 
kamrsch and tamarisks to be explained, but also of poplars, which, yoimg dmugh 
they are, would hardly be able to strike their roots in ground possessing so li^ 
firmness as this. Wlien the dune ha.s travelled from to ^ (see fig. 214) the 
poplars which grow on the terrace must gradually be buried under tlm knd, 
and be killed. And thb ts just what actually does take place, for dm belt of 
vegetation on the cast .shore of the lake does not of course possess any power to 
prevent the sand from advancing. Indeed we froiuendy find poplars half buried in 
It, only Ae crown and a portion of the stem being \'isible above ground. Poplars 
in such arcumstanoes are extremely stubborn and tenadoiw of life. It is as though 
their branches struggled wntli concentrated energy to offer the utmost possible resi¬ 
stance to the destmetive client, striving to persist in the air as long, and drink in as 
much sunlight, as they j^bly can, before having their vital si>ark extinguished for ever 
y the annihilating sand- Ihus the narrow belt of vegetation on thflastem shore 
unce^ingly threatened, and possesses no power of either postponing or warding 

hkc. that the Wt of vogaauon on (ho shore fe much nnrrowor, an 
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wdJ as Spareer, than the belt on the opposite shore, and also that the former gent^ 
rally lira at some distance from tlie ^ge of the water, wher^ the latter acri\jat!y 
touches it. This in itself is a clear proof of the westward migration of the dune^wa^-^. 

That vegetation does exist on these sandy desert-lihe shores is not at all to be 
wondered at. All tliree varienes — poplars, tamarisks, and kamisch — ihnve^excellently 
well in sandy soil, provided only their roots go snffidendy deep to tap the ground- 
water. All three species are found a long way into the Desert of Tahla-mak^, 
In 1896 I noticed clunips of living poplars all the way from the point where the 
Kerija-darja dies away in the sand, to the Tarim. The seed is earned to the shorra 
of these lakes by the water flo^ving in through Uie open canals, and once there jt 
finds all it needs, w-ater indeed in far too great abundance. Probably the reasons 
why poplars are not more plentiful there, and do not form dense foreste, are that 
the dunes do move westwards, and that the lakes are somedmes cut off from the 

river, and at such times their writer tends to grow saher. 

1 never saw, beside any of the lakes 1 visited, ancient poplars similar to those 
which exist in the forests of the upper and middle Tarim; here they are seldom 
more than fifty years old, generally far younger. And what is the reason of this. 
Simply and solely this, that the river, to which both lakes and vegetation alike 
owe their e.xlstence, is a new-comer in that particular locality. Ulien the river 
flitted ov'er into its existing bed it is impossible to say; but lower doMTi I shall be 
able to prove by inexpugnible and unmistakable data that it cannot have occupied 
its existing channel for any very great length of time. Of course 1 do not mean to 
a-^ert any such thing as that tlie river’s tenure of its present quarter^ along this 
particular section of its course, is to be measured by a space so short as fift)- years 
or so, though tiiat is not at all unlikely; indeed in the case of some of its loo^ 
one might without rashness assign a much younger age than even that. I will mei^y 
say, that if the river had flowed along its present channel for several centuries, 
the’popl^ standing, for instance, on the west shore of the Gblme- 

kati, would be far more developed, and would bear plain indicatioiK of a more 
mature age. Then there is also this pretty obvious fact to be borne in mind, that 
tho poplars of the east shore would be almost certain to be overwhelmed by the 
sand, before they had an opportunity to attain any very^ ripe age. Thus, once more, 
tlte thinness of the vegetation, as well as its youthful age, are both gov^ed (t) 
by the fact that the river itself, wlticli has filled these lacustrine basins, is such a 
comparatively recent creation, and (2) by the fact that the dunes do migrate weswards. 

If, then, the river is a recent arrival in this locality, what did the country look 
like previous to its advent? So far as its morphology is concerned, precisely as it 
looks now (PI. 47). The only differences are, that lire previously existing depressions 
have been filled mitli water, and that vegetation has sprouted in what hitherto was a 
perfectly barren region. Nor are these mere guesses; tliej' are deductions from the 
oljseix'aiions 1 made, and the experiences I underwent, in the interior of the Tscher- 
tschen Desert. Equally certain it is, that the flooding of diese depressions does not e.xer- 
cise the slightest effect upon the movement of the dunes in the direction of the 
prevailing wind. In fact, these elongated lakes occupy precisely those portions of 
the sandy desert into which the power of the wind does not reach, that is to say, 
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thej' form the valleys amongst the dimes, and so are screened from the effects o, 
the wind. Nor does tt make any difTerence whether they are filled wth water or 
with sand, No matter what the constituent content of the valleys may be, it is the 
ndndward flank of the western dunes which continues to be assailed by the wind 
and the shekeretl flank of die eastern dunes which continues to adx-ance before it. 
It should ako be borne in mind, that the TOlume of the lake, and its other dimen¬ 
sions, are relatively insignificant as compared with the mass of the migrating dunes; 
for ivhile the dunes tower up to 90 m. in altitude, the lake is at most only 11 ra, 
deep (see below, for the maximum sountling). .Although the proportion of its mass 
which the dune loses in its passage across a water-filled dejmession of this character 
is indeed high, still tliat fact does not in any way affect the dunes’ movement ^cr 
ie. It Ls an irrefragable proof of the correctness of this assumption, that as die 
continuation of each lake we liave a bajir which is destitute of water. For if the 
water really were a hindrance to the migration of the dunes, each bajir would ad¬ 
vance at a more rapid rate than the dunes which overhang iLs associated lake on 
the east, and would not He, as it actually does, in a straight line with the lake. 

At the end of some centuries, when the dunes have travelled over the three or 
four kilometers which now make up the breadth of the lakes, and have filled up their 
basins with sand, the Inten'ening space or valley between the dunes a and 6 will 
consist of flat arenaceous soil, that is, assuming there Is no depression concealed 
under the dunes S. The ultimate result therefore of the operative agency' of the 
dunes IS to level the face of die country by filling up all its hollows and de- 
pr^sions. If w-e assume tliat the river will maintain its present position for a 
sufficient len^ of lime, the lakes too will disappear, and if, as we have already 
seen, the Fanm is advanring imsistibly to the right, that is towards the south-west, 
their fate ts etxn more certainly sealed. Hence die results which I conceive to 
have been established by the preceding investigations are these: — (i) the lakes 
to all mtente and purposes stationary; (2) the westward movement of the eastern 
lake-shore is conditioned liy the corresponding migration of the dunes on that same 
shore; (5) it is the movement of these last which fills the lake-basinsj (4) the dunes 
continue their movement mdependendy of the lakes; (5) the lakes are relatively 
n^ent creations and are supplied with water from the Tarim; (6) once the nietamor- 
pbo^is IS su^ ully accomplLshed, the existing lakes will become converted into dune- 
valleyji with a level bottom w-hereon vegetation will grow. Before proceeding to 

«„n«:.ed »!th ,h«e |ak«. 1 ma« Unit c<.m.„u„Lc 
duad rcults of vancu. other iitv«t,gat.oite ^hid, I carried out to this same region. 
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lakes and the crests of the dunes. The name, Emm .Achun's lake, proves that this 
depression, now dr>% once contained water, and tlmt the connecting channel was 
made by a man of that name. If this chaimel. which is considerably longer than 
the feeding canal of Gblmc-kati. were to be opened when the Tarim is in full 
flood, in all probability the depression would again be ftlled with water. The only 
difference therefore Iwtween Gblme-kaii and Emin Achune-uktusu is this, that the 
last-nan\ed happens at the present time to lie dty, a fate which will also overtake 
Gblme-kati, if it remains long enough cut off from the river. \Ve have found tliat 
Basch-kfil Is in the same position; this lake at one period dried up, and even at 
the time of my ^sit, in consequence of its disconnection from die river, its water 
was impregnated with salL These lake-basins therefore have no connection with tlie 
natural ground-water, but are simply so many accumulations of water occupying ^ 
many natural depressions. For instance, upon digging a well on the shore of Basdi- 
kol at a distance not exceeding ten or twenty meters from the edge of the 
lake, the water which appeared in the well rose to the level of its surface, per¬ 
colating through directly from the lake. In the ca.se of the Basch-kbl there 
could be no doubt about it, for the water in both well and lake was alike salt. 
Hence loss by evaporation is not the only consequence of ^topping the inflow of 
water into these lakes; they lose in volume also through absorption into the ground. 
Each lake and bajir coincides with a depression. Frorn this it dora not however at 
all follow’ that the substratum or underlying clay soil, upon which the dunes are 
built up, is furrowed or channelled naturally into oblong, oval, or elliptical depres¬ 
sions, which would be distinctly perceptible supposing all the superimposed sand to 
be removed. Were this the configuration of the under!>tng surface, one would ex¬ 
pect to find similar furrow's on the left or east bank of the Tarim, at any rate in 
those districts which have nei-er been inundated by the river, but of such there are 
none.* For this, as well as for other reasons, I assume that the surface on the 
right bank of the Tarim was originally to all intents and purposes level, allowing 
of course for the extremely gentle slope towards the lowest depression of the l arim 
basin in the south-e^L The underlpng clay foundation is relatively soft, and admits 
to a certain degree of being compressed, especially where, as at no gr^t depth 
throughout the whole of the Desert of Tschertschen, it is moist. In the arid Desert 
of Lop the clay Is so hard that horses' hoofs leave scarce any impression upon it. 
On the other hand in those parts of the Desert of Tschertschen where the sand 
has been removed, the exposed clay is soft. I am therefore tempted to put for- 
*ard the somewhat bold hypothesis, that the dune-accumulations, in consequence of 
their weight, produce an indentation of tlie ground by compressing the underlj'ing 
layer of loose moist arenaceous clay* These indentations are not however permanent, 
but move as iJic dune moves; and as the soil on the leeward side of the on-morfng dune 
is compressed, so the soil on its windward side recovers its dastidty and uplifts 
itself again as soon as the pressure of the supcrincumbeni dune is taken off it. 
Thus the indentations never become exposed to observation, so tliat to esiablish the 
actual fact of their existence is svell-nigh an impossibility. If my assumption is right, it 

• ITie tieochcs which extend ftom the north-east to the soulh-west in the bed of the aodcal 
Lop-QOT are of A totally different kind. 
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follows of absolute necessity that those portions of the underlying substratum which 
are exempt from the presence of dunes^ and consequently are subjected to no pres¬ 
sure, will assume the shape of long, low ridges or elevations running between 
the masses of the dunes, that is betiveen every pair of parallel dune-accumulatioas, 
and this all the more when we call to mind that the displaced material naturally 
gravitates towards those positions which are free from pressure, in the ivay show'n 
by the arrows in the accompanying fig, (216). The to^ amount of the compression is 
naturally extremely smalli but insignihcant though it be, there is alw^ays a difTerence of 
elevation between the areas subjected to the pressure of the dunes and the areas 
which are exempt from it, 1 he contour of tlie substratum presents in section an 
undulatoiy' outline, similar to, though not especially coincident with, chat of the ove*^ 
lying dunes, although it owes its origin to a different cause, and is very much less 
accentuated. The two series of undulations run parallel to one another at precisely the 
^me rate of speed, or rather the same rate of slowness. But the crests of the dunes 
lie immediately above the hollows of the substratum, and the dune-valleys rest upon the 
tops of the ridges of the substratum. All this is how'CA'er theoreticalj in actual fact, 
the circumstances are quite otherwise. For at the bottom of the dune-valleys, where, 
according to the reasonings adduced above, the ridges of the substratum ought to 
te. we find depressions, the presence of which is most clearly indicated by the fact 
that they contain lakes which go down as low as ) t meters in depth. 



fig, 3t6, 



nver, the dunes here had a gentle slope towards the north-east and east, and de- 
^sed m elevation m proportion as tliej- approached the western shore of the former 
Up-nor, But m other respects, that is apart from the transportation of these 

tTiormous nn^sscs of ^t>«Lrt from flu* an-iiriil * 
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I asssume tlitjrefore, that, previous to the Tarim's occupying its present situa¬ 
tion, the <luntrvalle>'S which now contain lakes were already in existence, but in the 
shape of ordinar)' bajirs. 1 asiume further, that the soil, where not covered by 
sand (see fig. 216), formed, theoretically, ele^^ations as compared witli those tracts 
whicli were overlain by dunes. That is to say, they w^uld have form^ elevations, 
liad it not been for the counteracting Influence of another factor which prevented 
them from doing so, namely a force which gradually came into play as die super¬ 
incumbent dunes advanced, and as a consequence of that advance, which second 
them out as the on-moving dunes left them exposed. That force is the w^od. The 
energy- it puts forth can hardly be called deflation in the proper and usual accepta¬ 
tion of the term, but it is at any rate an expression of the mnd's property of larrying 
away the finely pulverised, superficial, and perfectly dry- dust, which, as we shall ^ 
subsequendy, constitutes the bottom covering of the bajirs. To some extent corrasion 
is also operatic, though as an effect not of the pre^-ailmg east w-uid, but rather 
of the south-west and north-east winds, which seem to blow sometimes during 
the winter. After this finely comminuted material has been lift^ into the air 
by the last-named wimls, it hangs suspended there undl sucli dme as the first 
dominadng currents of the atmosphere from the east seize upon it, and sw-eep it 
weitivards, creating in the interior of the great desert of East Turkestan, as I ob- 
sen-ed my^self in February 1896,* a state of complete twilight even when th^e is 
an entire absence of wind,** A conclusive proof that this haze, which completdy 
neutralizes the effect of the sun, is nothing but fine dust is to be found tn the 
or idust-raim, which deposits upon every object exposed to it a dim 
coating of fine, light yellow dust. If it be true, as it is true, diat not dl the fine 
dust which I saw beside the Kerija-daija originated from the bajirs, still it ^nnot 
be denied, that an integral portion of it must be traced to that sourre. l^n the 
Lop country the dast-haze is hardly so thick as beside the Kerija-^^a. on^ 
quently the latter can scarcely originate in any other region except the T^ertschen 
Desert, the greater part of it indeed from the bajirs of that desert, tiie 
which consists of just such fine loose, imponderable material as we find in the de¬ 
posits of the dust-rain. And we have a further confirmation of ^ m the circum¬ 
stance tliat the dust-haze of tiie Kerija-daija appears every >-ear in February, some- 
tim«» it may be a little earlier, sometimes a littie later, it ail depends upon when 
the first burans set in from the east. But the phenomenon which wc are here con¬ 
sidering owes its origin to a combination of circumstances, from amongst which it ^ 
not alwa>-s easy to select those which have been chiefly instrumental in bnnging it 
about. For instance, when we find that tiie surface of each bajir in the Tschert^iien 
Desert is covered with a layer of fine dust, at least some dedmetm tiiick, Md that 
tiie gentlest puff of wind is sufficient to waft it away in clouds, it is equally open 
to US to sa)', that these sheltered depressions are just the places which the at- 
mospheric dust diooses to settle in. And undoubtedly this does take place; but 
then it no more precludes the occurrence I have spoken of than the deposition of 
sediment by a river b prohibitive of its exercising erosive power. The only wind 

* In Ihc ycif 1 S 99 the Jifst storm id the Lop coimtry made its appearmice on 7 $\h Fcbruoiy- 

** See I^tUrmatiiis Erg^lnzungsh^t liJ, p^ 51’ 
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which governs or determines the movements of the dune-masses ts the east wind; 
so far as I ivas able to see, these masses are practically unmoved by winds from other 
quarters. But this is not true when applied to the loose dust deposited in the bajirs- 
Bj' tlieir very positions the bajirs are especially exposed to the winds from the north¬ 
east and southrwest, and as a cor^sequence of this their doors are subjected to a wind 
erosion that leaves the dunes otherwise untouched. Whereas a wind from either of 
these directions excavates the lx>ttom of the bajlr, a gentler wind* or even the calm 
whidi succeeds a tempest, may cause the dust which is floating in the air to 
settle on the Boor of the same bajir. The resultant effect of these two agencies is 
that, as time goes on, the basin of the bajir becomes hollowed out deeper and deeper, 
just as in a similar way the ultimate result of the river’s acti\'ity is to give it an 
excavated, but changeable, bed. 

To gather to a bead the threads of my argument, let me say here that, while, 
theoretically, the effect of the pressure of the durtes is to make the dune-valleys 
convex, that effect is dc /acto more than neutralized by the action of the wind, which 
makes them concave. 

Nor is it difficult to give an actual proof of this wind erosion; the shape of 
the bajirs alone is enough to prove it. Each bajir is always deepest on its eastern 
side, that is to say on that side w'hich lies at the leeward base of the advancing dune. 
This may in part be because that side of the bajir is the one most exposed to the 
diine-presaure, whereas the more gently rising dune on the opposite or western side, 
being for that reason smaller in mass, excrckes a Ws amount of pressure. But the 
determining factor, the real power \vhich effectually imparts to the bajiis the shape they 



fig- it;. 


exhibit, is the wind. Tlie annexed fig. (atS) illustrates the way in which it acts Let 
us supiKJse that the sectional line represents the leeward 

side of a dune, the w indward side of the next dune, and the interv ening clay floor of a 
bajir. ^ After a certain period the superficial layer of the bajir will be carried away by 
the wind. During this period the dune-wall a—a advances, and those portions of the 
eastern side of the bajir which become buried under the advancing sand-slides become 
so far forth protected against wind-erosion, as well as pass beyond tlie reach of our 
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observation. After this the croffi-^aaion of the done valley assam^ the outline 

i S" whilst dunng this same period the i>ortion a a ? which was 

at first covered by the lower windward slopes of the migrator)' dune on the west 
side of the bajir, now becomes exposed, its sand is swept away, and it be^m« iteelf 
subiect to the erosive action of the wind. A fresh phase in the process is exhibited 
in c c c' r'" r”" r"™- The depth of the bajir at becomes greater th^ it was 
at it\ because the former has been longer exposed to the effects of the ^n^'® 

sion. Meanwhile a fresh portion of the underljing stratum r t™, which was 

oKginally covered, now comes to light, and die layer ^ ^ ^ 

away off the immediately preceding belt to the east, a ^ hen finally ^ 
section assumes the from r / r the point / coincides with the point . 
that is the westernmost point of the floor of the bajir taking it as it was when w-e 
began this series of supposed movements. All through the successive peno^ 
bc.€d, and d, this point has been uninterruptedly exposed to the erosive action of 
the wand, whereas the points e d ^ and 8 hax'ing been exposed for ^ort^ penoj 
respectively, have only been eroded to the successive depths of fT, r, and 0 . 
Thus d / is the measure of the maximum depth to which the mnd is able to m- 
cavate this bajir, for the next stage in the movement f f f makes the depth of^ 
precisely the same as the depth of/; and similar coincidences are produced with 
fresh step that the dune takes westwards. Hence the maximum depth m each indi¬ 
vidual bajir remains, ceteris paribus, constantly and unchangeably the same, namely 
equivalent to d c\ so that this gives the maximum value of the power of the wm^ 
erosive energy at the point (point in the section, but a line in reahiy) which is longest 
exposed to its influence. And this is no mere theoretical construction, but is a true 
representation of what actually occurs; for ei.'ery bajir, no matter m what of the 
desert it may be situated, presents in cross-section the curve which 1 haveshowm and 
described, that is to say. its concat'ity dips lowest on the east and gradually curves up 
towards die w^t. How is it possible to explain in any other way the extreme r^ 
gularitv' in the moulding of the surface of the substratum? If the ground upon whi^ 
The dunes rests were in itself undulating or furrowed, some of the b^im would be 
deeptst in the west, while others of the dune-valley-s would be replaced by swellings 
or Ovations of the surface. But to the law which I have stated there does not 

e.xLst so much as a single exception. Indeed we may with good reason that 

in the interior of the Desert of Tschertschen there ls but one power of nature 
which is actively at work, and that Ls the wind. In other regions ote lowers 

are also operative in modelling the relief features, such as denudanoir (which by 

its disintegrating acdon opens the door to the rupturing influ^c« of the frost), 
changes of temperature, precipitation, erosion, deposition of alluvium, corraiuon, 
deflation, and the direct and indirect effects of the presence of organic life. But 
the materials of which the Tschertschen Desert is composed consist enhrdy of 
the products of disintegration and alluvial formation, these and nothing else, and 
they are, as it were, immune from every other influence except the power o e 
wind to transport those of their particles which are sufficiendy light and impon¬ 
derable. The violent storms remove bodily aii material that is unshelter^, while 
the gentle winds act through deflation. Thus not only the existence of the bajirs 
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themselves, but also the uniform regularity of their forms, are due to the wind; and 
the latter circumstance, the law governing the shape of the bajirs, is a further proof 
that the dune-masses are actually travelling westwards. If tti fig, aig we suppose 
that the completed horizontal line indicates the original level of the clay substratum, 
and the dotted line drawn parallel to it indicates the depth of the bajir at successive 
stages of its westward advance, then we find that the size and shape of the bajir 
remain constant, presuming tliat the relations of the wintl and of the underlying 
sulwtraium also remain constant; in other words, the triangle a d d' remains tn- 
yariably equal to the triangle f f /\ and we also find tliat each bajir accompanies 
its containing or bordering dunes with the same fidelity as any other dune valley. 
Though the materials change, the hollow always remains. 



Fig. *19. 


Now the Gblme-fcati Ls nothing but a bajir which happens to be full of water, 
Und« these circumstances the bajir has but to encounter a hindrance in its path 
(as have already set forth ^ see fig. 213) for its western edge to become fixed, 
whilst ite east^ side continues its advance until the lake-basin is filled and levelled 
up with sand. In this case the impediments to the wind^s acuvity are partly the 
water, partly the vegetation. In case however no vegetation succeeds in getting 
iw on e west si e of the lake, then and then only, and in proportion as the 
dune moves, doy timt sliore become exposed to the effects of the wind, and each 
section ai, ac, ad (fig. 330) is successively eroded. This obviously carries with k 



Fig. a*o, 





as an implication, that the lake also advances as the shore recedes, and as it a< 
vances keeps filling with water each fresWy formed hollow. In actual fact th 
never ppens, just >ecause there always ts the impeding vegetation. After 
tnm the cross-section ^ a’ a" (fig. 321), which embraced a lake, becomes co. 
verted into the cross^ction r d 6 " d d d\ embracing a levd bajir with v, 


Fig, 33 I. 
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getaiion. In case the Tarim should quit its existing b^, and recede towards the 
east, and the vegetation should witlier and die, the new bajir would become the prey of 
die ’excavating action of the wind. And if then the river were once again to return 
to its present position, the former (now existing) lake would be reformed, but in a 
different shape and in a different place. As things are now, the procedure would 
appear to be that illustrated in fig. 22a. A is the dune-mass bemeen Emin Achune- 
uktusu and Gblme-kSti, after it has travelled acro^ the fotroer lake, .fuming 
that the Emin Achune-uktusu remains drj', it too will share in the migration, and 
vdll continue to travel across the former lake-basin of tiie Gslme-kati, while its 
place ivill be taken by a new bajir, level and beating vegetation, between the dunes 

A and B. 



as in the case of the Jangi-kdl, a little bajir, separated from the lake bj a tongue of 
land and itself containing salt water. As I have aJread)- stated, my trip on the Golme- 
lati proved unsuccessful in so far as soundings were concerned. The take was so 
rough that botli our canoes filled and sank, though fortunately in shallow ivater. 
Thus we liad ocular demonstration of the great effect which die impact of die 
waves has in shaping the outline of the lake. In the shaltow'er lakes, where the 
beat of the waves is quite as .strong as in the G6lme“kS.ti, their effect must reach 
quite to the bottom, levelling it and moulding it Nev-ertheless the bathymetrical 
relations always furnish a key to the shape of the original depression and the lie of 
the dune-waves. Except in the north, where it is mud or ooze, the bottom of 
the Gblme-kati consists of sand. This lake is considered to furnish excellent 
fishing. Alga: are found along the nordiern and eastern shores. The following 
names occur in connection with this lake — Beschik-kaldi, the district east of its 
canal; Tokta Niase-modschughu, the name of a spot where three or four poplars grow 
on the east bank; a similar spot, dose beside it, is called Cbodschdi-modschughu; Chod- 
scheli-boUoso. or quite simply Bolto (the Sound), b die name applied to the narrowest 
part of the lake, where a projecting strip of dune divides it into two ba.sins; a tleep 
bay south of this promontoiy bears the name of JoLsis-kakmar; farther south there 
is a very blunted promontory known as Abdu Semeti-modschughu. In the extreme 
south we notetl two wide-open bays parted by a truncated dune. On the west shore 
I recorded one name, Toghrak-niodschuk, a poplar grove. 
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CHAPTER XVIL 

THE TOGHRAKLIK-KOL AND THE KARAUNELIK-KOL, 
MUTUAL RELATIONS OF LAKES AND DUNES. 


Immediately south-east of Emin Achune-uktusu lies, on the right bank of the 
fanm, the lake of Toghraklik-kbK or the Poplar Lake, with its canal. It Is a small 
and insignificant sheet of water, tlirided into two basins. Of these die south-eastern one 
alone h surroundetl by dunes; the nortliem basin has dunes on Its southern shore 
only, its nonli-vyestem shore being a reedy marsh. The form and situation of the lake 
suggest that it is shallow and, relatively speaking, must soon disappear. South-east 
of this lake Uiere vs an unusually broad and massive accumulation of sand, stretclunK 
nght away to the western shore of the Karaunelik-kbl, or Black Goose Uke. 

On aotii May 1900 t made a little excursion to the last-named, and thereby 
in sonrie respects enlarged my experience of this strange land, where water, sand 
and wind are engaged in a desperate and mutually hostile warfare. Our ferrv-boat 
was at that time anchored to the left bank of the Tarim, direedy opposite to the 
entrance of die canal 600 meters long, that feeds the lake. The KaraVnelik-kttl is 
elongated, and stretches from north-north-east to south-south-west, its greatest length 

ihc mdlh of which B o.,s km., whje the southern basin is 3.. km. long and a., km. 
broad. ITie sound (js/r.} which connocts these two basins in the middle is ton m 
across. .AlUum^ this lake is ,lu« tobtlly unlike the Gblme-kku in f^Z' 

GdWtau .Iocs ind^ show a tendency to become likewise divided into two bj- 
a couple of sandy headlands winch jot out to meet one anothert still the sound 
whwh pans them is much broader titan that io the Karaonelik-kBl. The contours 

sr.-ip prpttr 
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descended from the culminating summit of the dune, the immense height of which 
(90 m.) has caused the sand to pour clown in greater volume, and consecjuently to 
encroach farther upon the lake at tlut particular spot. It is an equally natural and 
inevitable consequence of dus more active and more voluminous downpour of sand 
that a similar promontory is formed on the opposite shore, though one pointing in 
the opposite direction, that is towards the east. Without pausing to discu^ the 
question, whether a high ponderous dune-mass travels faster or slower than a lighter 
mass of lower elevation, 1 will merely state it as a fact, that one and the same 
identical chain of dunes, which may stretch for many scor^ or even hundreds, of 
kilometers tlirough the desert, does not run in a straight line, but forms an undu¬ 
lating, or rather a sort of »festooned», line. The bulging parts of the line, or the 
curves which are in advance, tliat is to say the [lortions which travel at the fastest 
rate, are likewise those which are highest It is so, at all events, on the cast side 
of the Karaunelik-kdl. The dune ascends to an altitude of 90 m., and tJie sound to 
which the lake contracts at its foot is only 500 m. broad. If now we imagine the 
depression to be drj* like an ordinary bajir, then that portion of the dune-slope on 
the w-est side of the lake which lies immediately opi>osite to the east-shore projection 
will be sheltered, at any rate in part, against the wind, and consequently will ivot 
advance w*estwards at the same speed as the otlter parts of the same dune-ciiain. 

It lags, as it were, behind the rest, and fails to keep its dressing. And the farther 
the eastern promontory advances, the greater becomes the shelter it affords agaii^t 
the wind, and consequently the greater grows also the retardation of the opposite 
promontory^ In the end the advancing eastern promontory overtakes its lagging 
and overwhelms it with its on-pouring masses of sand. In this way the 
two basins of tl:ie bajir become entirely separated the one from the other by a 
transverse neck or ridge of sand, which continues to increase in height as rime goes 
on, and ^almost always bordered on the east by a steep wall of advancing sand. 
This is the stage w-hich has been reached by the neck of sand tloat dmdes the 
southern basin of die Karaiinelik-k 5 l from the bajir which lies south-south-west ofit. 
And as I shall show subsequently, similar conditions prevail tliroughout tlie interior 
of the Desert of Tschertschen. 

Nev'ertheless there do exist exceptions to this rule. We have already seen 
that in both the Basch-k 61 and die Jangi-kol the shorelines are paralld, and that 
these two elongated depressions possess neidier narrow sounds nor projecting pro¬ 
montories in the middle. Indeed in the case of the second of these two lake^ 
diese characteristics are so pronounced that its basin resembles a gendy winding 
river-bed, each concave and convex curve on the one side being matched by an 
exactly similar convex or concave curv'e on the opposite side. This may be due 
to the entire stretch of dunes on the east shore being of one uniform height, so 
that the whole line of dunes marches fonvard at an equal pace, or what amounts 
to the same thing, there exists no reason why any one part of the line should ad¬ 
vance faster than the rest. But at the southern end of each of these lakes there is 
a neck of sand separating it from the bajir which forms the continuation of its longer 
axis. This neck of sand has however arisen in the way I Itave just described; and 
the various successive stages of its growtli are depicted In the accompanying fig. (2a3)' 


2J4 


THE LAKES fiESlDE THE LOWER TAJtIM. 




fig. 134, 


From wliat hsu betm already said, it will readily be seen that the procedure 
will to some extent affected when the depression is filled with water. In that 
case the w^tem shore remains practically unaltered. We may not assume, that the 

Alyvr'r^ rh o approaching promontories, under circumstances similar to the 

S^/io of the Karaun^eltk-kol, ls in any ^ay accelerated bj- drift-sand being blown from 
the summit of the dune down into the sound, thus filling it up. If that were indeed 
e c^sc, the sound wxmld be a good deal shallower than it actually is. Its depth 

where m thw lake w'as 9.^^ m. In other words, the sound is traversed bv^ 
deep trough or trench and this lies immediately underneath the steep leew^d wall 
of the ^d-dunes, dnft-sand is not in fact carried to any grilt distance by 

and tiren falls dou^ on the other side. It is true that, whilst the tempest was cT- 

'he sand hanginrovrfrrm 

were in'^each^^LJ f h * comets’ tails; but they 

each case of bnef duration, l«:ing speedily broken up by the wind, whi^ 

sifted the light dust from the heavy 
sand, dropjiitig the latter dowm the 
leeward face of the dune, but waft- 
ing the lighter material away, and 
thus in conformity with the laws of 
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^viiation. performed its work more surely than any goldminer's >rocken sqjarates 
the precious grains from tlie >dirt> with which it is associated. And even though 
the sound did not get sanded up in thb way, it must ine^tably be clipped in two 
as soon as die eastern promontory meets and coalesces with the western. 

The Sejt~kdl, which, as I have already said, I only saw from the top of a 
high dune, is a lake of the same t>'pe as the Khi^unelik-kdl. It too contracts in 
the middle, and thus consists of tivo elliptical lake basins, as may be seen from the 
photograph on PL 39. I'he only difference between die two lakes api>ears to be 
this, that in the case of die Sejt-kol, it is die southern basin whidi is the smaller. 
Nor is it indeed surprising to find that geographical homologies do exist in the 
case of lakes which originate under precisely similar conditions such as these do. The 
little promontory situated south’^ast of the point w'here the feeding-canal enters the 
Karaunelik-khl bears the name of Tokta Niasne-modschughu, die very same name which 
is borne by the corresponding, but rudimentarj, cape south’east of the mouth of 
the feeding-canal of the Golmc-hati. tn both cases the narrow connecdng-sound 
between the tivo basins is called Boko, and the bay on the east shore, south of the 
sound, is known as Kakmar, a word which signifies »deep bay (suitable for fishing)*. 
The kakmar of the Karaunelik-k6l is called Kaghune-kakmasi; a promontory to the 
north of it b Arsu Kullu Schek-modschughu, the promontory east of the sound Mah- 
metne-modschughu; and the siiore to the north of it Bobane-ottogho. The sound itself is 
known as Kungul-koschu-boltasi, Kungul being a man’s name, while kosthu-belta^t 
signifies idouble sound*; and the name is quite justified by the fact that the eastern pro¬ 
montory has tw o projecting points, so that, correctly speaking, we ought to talk of two 

narrow passages. To the south-east of this lake there b another promontory ^led 
Chodsdieli-modschughu, a name which we have already met with in the Gtilme-kati. On 
the soutli-westem shore is the rounded promontory of Muptu Achune-modschughu, wliile 
die tract beside the canal b called llias Murab-salghan, meaning >Made by Ihas Murab*, 
presumably the man who first undertook to regulate the Thus all these names 

perpetuate the names of j>eopIe who had something to do with each place in question — 
dug the canal, dwelt on a promontory, fished in a kakmar, and so forth. Even 
Bobane-ottogho. «he Old Man’s Dwelling-place*, presences the recollection of some aged 
man who established himself with hb household Penates at the foot of die sand-dune. 
J\t Basch-kbl and Jangi-kol I was not given any similar local nomenclature, probably 
because die shores of those lakes are too i^ular to have acquired distinctive names. 

One noteworthy fact b connection vnth the Karaunelik-kol b, that practically 
all the poplars stand on its eastern shore, where they are in danger of being 
buried under the sand. But when they root themselves, diey have of course 
no conception of the peril that threatens them or of the fate tliat will overtake 
them. On the west shore I did not notice more than two or three of tb^ 
trees. Of those on the opposite side there were several already covered wito 
sand, while others, growing on less steep slopes, appeared to be avoided by it. 
If thb last circumstance b anything more than a pure coincidence, it pomts to 
the fact that these poplars CMXiipy a position which is better sheltered against the 
easterly gales. This may explain not only their greater numbers on that sidej but 
also their vigorous appearance. On the other hand the broader strip of shore on 


2^6 


THE LAKES BESIDE THE LQ\raR TARIM. 


the west side of the lake encouragres the growth of reeds, which, owing to their 
thicker, closer groviTh, are less susceptible to the wind than poplars standing sohtar}' 
and alone. Sedge occurs in the water near the west side of the sound, as 

well as immediately around the mouth of the canal. But we did not see any Alg^, 
the lake^bottom being covered throughout with sand. Tlie fauna was confined to 
hares, wagtails, and terns, though these were all seen singly. Beside the canal one 
of my Cossacks shot a wild-boar. There were very numerous sigfns of these last, in 
their footings amongst the reeds. 

The number of soundings which 1 was able to take in this lake was not 
sufhcient to afford a perfectly correct plan of the shape of its floor. But thej' 
do at all events suggest an approximate idea of the general relief, and this must 
be accepted as suffident in the case of lakes that are so small and have such a 
precarious existence as these; for they could be emptied and filled again by a 
couple of men wfho knew how to open and dose the feeding-canal. On the 
map PI. 4] die isobathic curves have been laid down from the soundings ] took, 
supplemented by interpolation, in which probability and analogy rendered great 
assistance. As in the Obime-kati, the gyeatest depth w^as found in the southern 
part of the lake, quite dose to the eastern shore; and this Is indeed what we should 
expect, if the theory- ! have propounded as to the origin of the lake, and illustrated 
in fig. 21S, is correct. At the same time the presence of the w-ater makes a diffe¬ 
rence. The sand which pours down the leew-ard flank of the dune becomes in the 
lake considerably lighter than when in the air, and it is carried out towards the middle 
by the action of the waves, and these in such a shallow basin probably propagate 
^eir effects all the way to the bottom. If in the dry depression the foot of the dime 
is at rt fig. (226), tlicn when die basin become filled with ivater the dune-foot adi-ances 
succcMivdy to 6 , r, and ti. There is however a limit to the distance to which the foot 
of this submarine sand-slope can adv-ance, and it is such as to prevent the wave-acdon, 
no matter how energetically it may level the lake-bottom by distributing the sand 
over It, from ever transferring the maximum depth to the topographical centre of 
the lake. For if we suppose the sand-slope or scree to make a step forward to ^ 
then at die same time the dune itself also advances, and in like manner the maximum 
depth always lies (mmediately adjacent to the east shore, even where the lake con¬ 
tracts as much as it does at /, 



I V l^'l^-een the two opposite shores is seen from the following 

example. From hluptu Achune-modschughu the contour, going west, rises 1.4; m. in thi 
first 43 m.. or m other words the ground slopes down towards the shoreline i in 
.9. East of the s^e place die depth at a distance of 90 m. 






THE TOGHRAKLtK-KOL ANH THE KARAUHELIK-KOL. 357 

a slope of 1 in 15 n»- Tlia-j ilie curve of the contour forms here a convex angle; 
whereas tlie corresponding angle on the eastern shore is concave, as indeed wiU 
readily be seen when it is remembered, that die dunes descend at an angle of 33 , 
while die lake-bottom has a slope of only two or three degrees. The difference 
between the opposite shores in this respect is in part due to the wave-action, which 
is especially vigorous on the west shore, washing the loose materials out towards 
the middle of die lake, while the strip of shore is held together by the vegetation 
and has but a gentle slope upwards. In a lake so oval and regular in outline as 
the southern basin of the Karaunelik-kbl there Is every likelihood tliat die in-ave- 
action will in the course of time obliterate all the irregularities in its bed, or at 
any rale make the transitions as easy and as gradual as b exhibited in die fig. 



The lake's northern and smaller basin is an even more beautiful and comdncing 
illustration of the typically shaped bajir as I have theoretically conceived it. Here 
at only about a score of meters from the eastern shore we obtained a depth of 6.75 
m and on that side the isobathic lines are crowded together, whereas approaching 
the western shore they fall much wider apart. In the southern basin the maximum 
depth is 9^ m., in the northern it b only 7.S1 m., and here again it occurs nearest 
to the south-east corner. Nor b it at all surprising to find that the greater depth 
occurs in the southern basin, for the greater the area of a bajir depression the more 
it b e.xposed, and that for a longer time, to the erosive action of the wind; and as 
the north-north-east wind is probably more frequent than the south-^uth-west wind, 
it b the southern part of the bajir which suffers most from irind excavation. From 
the fact of all the topographical names being confined to the eastern shore, it would 
apjiear that the fishing is best on that side, a consequence probably of the greater 

depth and greater tranquillity of the water. 

The water of the Karaunelik-kbl was of different shades of colour owing to 
the canal being ofien, so that a lively current was Bowing in from the nv^. fhe 
grey muddy flurial water spread itself out fan-like for some distance from the 
mouth of the canal; but at the distance of a couple of hundred meters it b^ 
came merged in the pure emerald green water of the lake itself The water in the 
southern basin wa.s clearer still, and as pure as that of the purest wellspnng. Although 
this, when seen against die sand or the sky, appeared ^een, neverthel^. when 
contrasted with the fresh and vivid green of the poplars, it appeared to be rather 
a blue. Anyway these crisp freshwater lakes, silent and lifeless though they are, 
strike one as both fascinating and sublime when one comes upon them slumbenng 
amid the stilling heat of the desert. A most curious, a charactmsdc and para¬ 
doxical phenomenon —- to stumble across lakes like the^ in a region 1 ^ 

very last of all in which one would expect to find anything in the nature of a lake. 
Although they suggest sei-eral more or less intricate morphological and hydro- 

yjevrffi^ im Cf^tral Ailm, 
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gniphical problems, they also at the same time contribute in an essential degree 
towards the solution of important questions of physical geography. 

The canal which feeds the Karaunelik-kol is narrowest at the point where it 
branches off from the right bank of the Tarim, though even there its breadth 
amounts to 17.30 m. Thence it gradually widens as it advances, until at its entrance 
into the lake its width is quite double the figure just quoted, 'fhe mean depth was 0.60 
m.; the mean velocity' of tlie current, Owaij m.; and the volume, 2,3 cub.m, in the 
second. At this point the maximum depth of the canal was 0.7? m. When the 
river dro^JS this much, as it does by the autumn, tl\e inflow into the lake ceases, 
but not before, because the canal as it approaches the lake grow's at the same time 
both wider and deeper. For this reason the only spot at which we were able to 
measure its current with sufficient certaint)' was over the tlireshold, where the 
breadth amounted to ly.jg m, 

The volume of 2.3 cub.m., the measure of the contribution which the Karaunelik~ 
kdl levies upon the Tarim every' second, suggests intertsting conclusions as to the 
mutual relations between the river and the lake. Seeing that the volume of die 
river at this time was 72 cub.m., then the Karaunelik~kdl drained away '/itth of the 
river s total flood, and to tliat extent deprived the Kara-koschun of an eiquivalent 
amount. In odier words, so long as the Karaunelik-kbl is kept open, it robs the 
terminal basin of the Tarim of a large volume of its water. But to diis problem, 
w hich throws^ so much light upon the question of the steady shrinkage and desicca¬ 
tion of the Kara-koschun, we shall return again lower down. 

Let m now for a moment consider the situation in wliich we found these tw'O, 
the Tarim and the Karaunelik-kbl, on 20th May. The question arises, why does the 
water flow from the river into tlie lake? Ob^'iously because the level of the lake is lower 
than the level of the river. The difference of level was however as little as it well could 
be, for at a distance of only 600 meters die mean velocity, where the current ran 
strongest, was only o-mj m. In the second. The reason a difference of level exists 
at all IS no doubt dm, that the lake loses water partly through absorption into 
the containing walls of the basin, partly also, and in all probability' chiefly, through 
m-apomuon. In cons^uence of this the level of the lake Is constandy sinking, and tlie 
loss thus occasioned is, jmt as constantly, being made good from the river. In a word 
t le current that flows from the river is caused by the iaspiration>_or suedon of die lake! 



^d, the of the canal, and the bottom of the lake. The level of the river is shown 

c, nhile ihc arro« mdicatt ihe flow of the water, partly in die canal tartiv ^ 
u aaeenda ,n eraporanon. I, U of eon« aelfavident, that Jlany van^^Tthel^ 
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reiations will occur m consequence of the alterations in the lev-el of tlve river. So 
lonff as the spring freshets are running in full flood, a considerably greater volume 
flows into the lake than at the time of our visit. If the river drops subsequently at a 
sufficiently rapid rate to the level a portion of the v^-ater will flow back out 

of the lake, in order to restore die equilibrium. But when tlie river drops slowly 
and gradually, the lake subsides at the same rate, 6 i' ^ while tlte current in 
the canal grows slow, or else entirely ceases. 



Fig. sag. 


The subjoined diagram (229) will illustrate the different phases in the changes 
of level (1) A-t this stadium the river is at its lowest ebb about the i st August; die 
canal is then entirely dr>', and the lake completely cut off from the river, and in 
consequence of this it shrinks daily. (2) In the end of September or the beginning of 
October comes the high flood, and the Tarim rises to its absolute maximum; the 
water rushes with torrential violence, probably w-ith several dozen of cubic meters in 
the second, into the lake. (3) Very soon the lake is filled, and in the beginning of 
November it stands at the same level as die river, notwitlistanding the suction which is 
set up through evaporation. {4) When the frost corner both river and lake become 
icebound, and in the beginning of December the lake is again cut off from the nver, 
if for no other reason, then certainly for this, that the connecting canal is frozen to 
the bottom. (5) The m«s-sujt or flood from the break-up and melting of tlie ice 
in Mardi again causes the river to rise, and the lake-basin to fill again, until we 
once more reach the position of level which we found on 20th May. But at that date 
the river was dropping every day. If now the river, after dropping say al^ui half a 
meter, then remains for some time stetionary, whilst the level of the lake gradually falls 
in consequence of die continuous evaporation — and at this season of the year it 
is especially active — until it gets below the level of the river; then (6) its aspira* 
tory power is likewise increased, and the current through the canal becomes more 
lively. Tills cycle is repeated annually, though subject to infinite variations m conse- 
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quence of the varying volume of the Tarim, And so powerful is the current in 
the canal at the tw-o Ihgh'water periods diat the mud, which aocumulatto tiiere 
during quieter seasons, is carried out into the lake, and the canal itself is excavated 
still deeper. 

On the 20th May, then, the Kaiaunelik-kol received 2.3 ciib.m. of water in 
the second, or 13S cub,in, in the minute, 8,280 ciib.m. in the hour, and 198,720 
cub.m. in the course of the 24 hours. If now we assume, to begin with, that this 
flow had been maintained since the i^tli March, when tlie spring freshets fimt made 
their appearance at this spot, then during the 66 days which elapsed between the 
tw'o dates named the lake will have received 13,115,000 cub.m. of water. But in 
point of actual fact, the inflow has been much greater than this. According to the 
measurements I made, the volume of the river was 


at Scbirge-tschapghan on 19th April 


Kiitschin 
Jangi-kbl 
Kirtschin 
.Arghan 
Sch i rge-tschapghan 


7 th May 
i6Lh May 
23rd May 
4th June 
loth June 


[01.86 cub.m. 
S9.06 * 

65,05 * 

78,5* * 

73.0a * 

6t,5S 


Thus we 6nd that at this season the river drops swiftly, though between the 
16th and 23rd May tliere was an unexpected rise. At Schirgetschapghan the loss of 
volume amounted to 40 cub.m, in 52 days, and at Kirtschin to nVa cub.m. in 16 
days; equivalent tn the former case to a fall of 0,77 cub, m., and in the latter to a fall 
of 0.7a cub. m., in the 24 hours. On sotli May the Tarim had at Karaunelik-kbl a volume 
of about 72* cub.m. Had the volume decreased regularly at the same rate from 
the arrival of the high-flood, that is from about 15th March, the river here w'ould 
have had a volume of 126 cub.m. in the second. When the river had a volume of 
72 cub.ni,, the Karaundik-kbl drew off 2.3 cub.m. in the second; when the river's 
volume is 126 cub.m., it is to be assumed A that the inflow into die lake is 

very much greater. On die assumption that die changes involved are proportional 
the inflow ought then to be 4 cub.m. in the second, or 22,700.000 cub.m. in 66 
days. But on t5th March the level of die lake was as shown in (5) in fig, 2'»9 
and the water was rushing through the canal like a mill-race. During the winte^ 
the surface of the lake had subsided in consequence of the absorption of its water 
mto the ground, and it had been cut off from the river, so that now its suctorial 
force inconceivably great Had the river been then half a meter higher than 
It was on the 20th May, and had the velocity of the current through the canal 
been one meter m the second, the canal would have fed the lake to the extent of 
19 cub.m. in the second. Except for a rigorous inflow su^ as this, it would be diffi¬ 
cult to explain how, on 20th May, the lake was filled to the level of die river- 
with an inflow of only 2.3 cuKm. in die second it would be impossible. Thus the 
mate 19 cub,m. is if anj-thing too low. If w-e aisume that the mean between 
this tigure and the figure (2.3 cub.m.) obtaiued by m^surement, or say 10 cub m 

57.000.000 cub.ra., or a solid cube of water 
each gf whose s.d« measures 3S5 teeters. Ut us, to avoid all risk of exaggeration. 
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take the mean of die il^ree volumes we obtained from our three difTerent metho^ 
of measurement — 13, 21. 57 trxillions — then for the quantitj^of ^ J; 

Karaunelik‘k6l draws off from the Tarim during the 66 day's between ^I^rch 

and 20th May we obtain a total of 3J million cub.m. . , .k.. 

Turning now- for a moment to the cubical capacity of the lake, we find that its 
area amounts to 5.850,000 square meters, thus dfetributed — 1,550-000 ^uare meters m 
the northeni, and 4.300.000 square meters in the southern, Soundings 

taken at 53 different points, and gave as the 

the total cubical capacity’ of the basin is 32,818,500 cub. m., or asoJ ^ ^ 

each of whose sides measures 3*9 ttieteta. According to the meth^ of computation 
adopted above, the lake during the 66 days of high water received an mfliw of 31 
million cub.m. of water. Thus in the space of Jitde more d^ two months^e body 
of the lake was entirely renewed, and a mass of water equivalent to ® ° 

meter sides was thus prevented from flowing down to the Kara-koschim. And we 
safely assume, that duriag the autumn flood predseljr the same mg ta k p 
(see (2) and (3) fig. 229), the only difference being, that more water is then lost, 
owing to the evaporation in the lake being incomparably heavier m the summer 
than in the winter, when the lake b frozen. At this latter season such loss ^ there 
is takes place through absorption into the ground. It is ^y to conceive w a 
annual loss of two cubical masses of water s^b as these si^ify 
koschun; and as 1 have already endeavoured to show that the lanm is relatively 
recent comer in this part, and that the lakes we are discussing are also new CTia- 
tions. it will readily be understood that their origination is one of the causes of toe 
disappearance of the Kara-koschun. Tliroughout the entire region of the 
koschun there does not exist a single open lake posting toe dimensions of toe 
Karaunelik-kbl, and what proportion this lake bears to the area of toe entire lacu. 
system we shall endeavour to calculate lower dowm. By way of obtaining another 
and final check upon toe results we have obtained above, let us ^ume that toe 
volume of 2., ciib m. represents toe mean inflow for the whole of toe and U 

U rather too low toan too high an estimate, then we obtain for the annual d^in 
which toe Karaundik-kdl makes upon the river a total of 7^.500,000 
agrees approximately well w'ith the result we have obtained of two solid cubes each 

of whose sides measures 319 meters. 

When the lake us full and stands at the same level as the over, as it did on 
the occasion of my visit, then the influx of a., cnh.ni in the second K > 
of the amount of tvater which die lake loses tlirough eva^mion and 
into the ground. Thus it is not enough that afl this chain of late *0 
filled, for even when this has been efrected. and ihey have thus levied one lieai^ 
contribution upon the river, they go on - that is if the canals are open, as *a 
of the Karaunelik-kel was - to drain away yet other vast volumes of water, and 
to that extent seriously impair its riverine vitality. We may liken diem to pores 
or parasites, who have fastened themselves upon the Tanm, and suck away its life¬ 
blood, the natural consequence of which is that the river, so to speak, pines away, 
and its terminal basin, into which aB its surplus waters ought properly 10 be gathered, 

shrinks year by year. 


263 


TilE lakes beside THE LOWER TARIM. 


What proportioii of this 2.j cub.m. Inflow is lost by absorption and what 
proportion by evaporation I cannot now determine; for our present purpose it is 
sufficient to know, that both these sources of loss do exist. During the winter, 
when the evaporation is at its minimum, the water under the ice diminishes in 
volume, but after the ice breaks up and evaporation comes more actively into 
play, the fall b much more rapid. The water which is absorbed by the ground 
goes down by capillary attraction to the level of the natural ground-water, though this 
process is a very slow one, owing to the substratum consisting for tlie greater part 
of finely comminuted clay, and only to a small extent of intermingled sand. This 
fact alone explains why it b that these lakes, even when their inflow canals are 
dosed, are nevertheless able to maintain themselves in their existing basins for years, 
in spite of the evaporation being so active that their water acquires a perceptible 
flavour of salinit)-, as In the B^h-k6L On the other hand it would be a mistake to 
saj that, bet^use the Karaunelik-kbl contains a volume of 5^*® million cubic meters 
of water, the entire lake would. If the canal were to be kept dosed, dry up by the 
middle of November* If the loss of volume continued to be what we have calcu“ 
lated it above, namely 13,115,000 cub-m. in 66 days, the lake on 5th August 
would have only about 19,703,500 cub.m. left, on nth October only 6,588,500 
cub.m., and on 14th November there would not be a single drop remaining. But 
in proportion as the surface area diminishes, the ev'aporation grows less, and in pro¬ 
portion as the substratum becomes saturated the loss by absorption likewise grows 
le^ And yet the loss is veiy appreciable indeed, as we have seen from (2) and 
( 5 / in fig. 239. It n^y however be justly assumed, that if the lake were to remain 
without connection witli the river for the space of two or tJiree years, it would dry 
up completely and enter the same stage as the Emin Achune-uktusu- And as we 
saw above, the Basch-kol, which is generally kept dosed, has to bo freshened up 

c^'er>- year by an inflow from the river, otherwise its fish would die in the increasing 
salinity ot tht shnnking, stagnant water, 

ITiis drcums^ce aflonis an indication of the nature of the soil which iinder- 
les the« ake-basins. tf it were absolutely impormcable, that is if it consisted en- 
irely of day. th<^ l^es n-ould be far more tenacious of life than they are, and 
^ only a^nc,. mimrf to their pemistence tvould be evai»ration. Thts fact alone 
nould justify the coocltraon, that the lake-bottom cannot consist of day alone, but 
must ^ be composed m pan of sand, which do« allow the water to filter thit^uKh. 
^ It may be very slowly. If „„ the other hand the lak^bottom consisted ol 

"Ould ever be able to fill the basin, but the water 

Ihk L,^r W “t." " i“P<™<=abl=. And yet 

m mat- d ™ '' OK may at the Lt onset be tempted 

make the assun^non, for the bottom and sides of the Kaniundik-kol consist throLh- 

“ tX Bm —hanging ZL 

a lak^basin such 


to what I have endeavoured '.rL""’ T “‘“f ® A«ot<lmg 

... snafi 
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low oh\ong deprcssioa-i. Now according to what we see in fig. 226, the eastern boundary 
wall of eacli bajir must consist of sand, and nothing but sand. Wlien therefore a bajir 
depression, such as the Karaunelik-kbl, is for the fit^t time filled from the river, the 
water settles into the position indicated in fig. 230, But this position is not at all 



a tasting one. At the beginning of the lake's existence the ground is thirsty to the 
utmost degree, and if the lake is to be maintained, there must be an enormous Influx 
of water from the river- But in process of time the walls of the basin become 
charged with water, and this goes on increasingly, while die capillary^ passages become 
more and more stopped up and grow more and more contracted. The influx of 
water from the river takes place chiefly at the two seasons of high-flootl, when the 
current is especially heavily laden with sediment, and this gradually settles along the 
sides of the iake-basin- The sedimentary matter does indeed enter the lake, but it 
cannot leave it; it stay’s where it is deposited, and gradually cements the sides of 
the basin, and so enJiances their impenetrability. In a lake which is constricted in 
the middle as the Karaunelik-kBl is, the greater part of the invading sediment is 
dropped in the first and smaller basin, and especially in its northern part, adjacent 
to the embouchure of the canal, and in that quarter these lakes are alwajTs shallow- 
But for all that no inconsiderable amount of fluvdal sediment vs carried farther out 
into the lake, and even over into the southern basin; this happens especially when, the 
lake having during the winter or the summer fallen to its lowest level, the high-flood 
water pours into it like a cataract- In a word, once the lake is filled (see 
fig. 231), the intrusive sediment is deposited as a thin layer along the bottom, the 



Fig. s3*- 


layer being of course thickest in the deepest parts- Meanwhile the onward move¬ 
ment of the dunes and the wave-action of the lake produce sand-slides, which cover 
die bottom of the lake w-ith sand, thus burying the deposit of sediment. In a word 
it is a »transgression* in miniature- With the next high-flood ivater that enters, a 
fresh deposit of sediment is laid down, and this in its turn is likewise overlain with 
a layer of descending sand; and so the process goes on repeatedly time after time. 
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In the fig. (231) the alternate layers of mud anti sand are, for the sake of dearness, 
greatly over^emphaslzed and shown "with a regoiarit}' which they do not in fact 
possess, for they are of course deposited with great irregularity, ami die total amount 
of deposit is excessively small. Yet for all that they are sufficient to act as one of 
the forces which co-operate to blot the lake out by to a certain extent filling it up 
with sedimentary matter. 

The causes which contribute to make these alternate deposits uneven and 
dissinular in different regions are die topographic projection of the lake, the 
arrangement and shape of the adjacent dunes, the direction of die w'ind, and the 
movement of the waves. Broadly speaking, the deposition of sediment takes place 
along the bottom of the lake, but the sedimentarj' layer is overlain traiwgres- 
sively by sand, and this takes place in all especially along the eastern shore 
w'hcre die dunes are advancing upon the lake. Nevertheless, as we have found to 
be the case in the Karaimelik-kol, it is the sand which predominates; at all events 
the bottom of the lake ju-st mentioned is everywhere covered with sand. The con¬ 
cision, that the deposition of sand is greatest along the east side of the lake, is 
justified by the fact diat, where Alg^ exist, as they do in the Jangi-kol, the Basch- 
kdl, and several others, they grow by preference near the western and northern 
shores, where they find suitable root-hold in the fine clay, whereas on the east side 
the reiterated sand-slides are clearly detrimental to their growtii. On the 20th May 
the presence of the river-mud, as indicated by the turbid condition of the water, 
could only be detected for about a hundred meters from the moudi of the feeding- 
canal, But at high-flood the mud is carried practically over the whole of the ba<yn, 
the incoming water travdling in one unbroken wave to the very end of the lake. 
On the 20th May the water in the soudiem basin was as clear as crystal, all the 
se<Iiment haring by that time setded down to the bottom. Hence it may be aggnTnefl, 
that in all these lakes the greatest loss by absoqition takes place in their southern 
divisions, for the relatively greater part of the imported sediment setdes in die 
northern basias. And an examination ad ocuhs of the southern basin of the Ka- 
raundik-kol suggested at once that it contained less .sediment dian the northern 
b^sin. In both die hajir which comes next to the Tana-baghladi-kol and in that 
which forms Ae continuation of tlie Jangi-kbi, we find that die salt-pools {dastkfs) 
he towards the not^tm end. k is true, we always measured die greatest depths 
in the southern division of die lakes, though in the two bajirs just named, wlutcver 

the cause may be, there was water in their nortliem parts, whilst their southern 
Iwsms were almost dry. 



Fig. »34, 
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However irregular the distribution of the deposited sediment, it acts at any 
rate as a lining to tlie lake-basin, and forms a receptacle whose own superficies 
gradually becomes more and more impermeable, and in whose reservoir the inflowing 
water tends to iieralst for a longer and longer time, .'knd the efl’ect that this mi' 
portetl sediment produces is still further enhanced by the atmosplieric dust which the 
storms occasion. This dust falls everjT^'here; but whereas that which lies on the arid 
ground is blown away by the next storm that comes, the dust whicli drops into the 
J^e settles to the bottom, and remains there. Thus the atmospheric dust is like¬ 
wise a contributory factor to the filling and levelling up of die basin of the Kara- 
kosdiun, as we shall see in Vol U- 

Nevertlieless this lining of the lake-basin is not carried sufficiently far to put 
m end enrirdy to tlie absorption that goes on* The dearest proof of this is llte 
existence of the fresh springs ivhich trickk forth at the foot of the sandy neck that 
parts the Jangi-kBl from its first bajir, and then give rise in the latter to a dasc/n 
or »salt poob, the water in which, owing to the heavy evaporation and the character 
of the ground, is extraordinarily salt. Precisely the same thing is re^t^ at 
foot of the sandy ridge whidi separates the Tana-baghJadi-kol from its first hajir^ 

1 was told tliat the bajir whidi extends south-south-west of the Gblme-kad also 
contains a salt-pool; this however I did not see with my own eyes. But we do have a 
beaudful example of the same thing in the relations which exist between the l o- 
ghraklik-kBl and the depressions which form its continuation. These five depressions 
we saw distinctly, far below our feet, when we climbed to the top of the dune-mass 
which stands 560 meters from the west shore of the Karaunelik^-kdb towering up 
to an altitude of close upon 90 m* above tlie level of die lake* Measured from the 
same point of view, the base of the leeward flank of the dune ivas about 185 meters 
distant in horizontal pfojectioni and it is just at that spot that the deepest trench 
whidi runs through tlie chain of depressions is found, fhe direction which this trtJich 
pursues forms however an exception to die general rule. The half of the Toghraklik 
kBl w'hich lies embedded in tlie sand docs, it is true, stretch in the usual north-nortli^ 
east and south-south-west direcdoni but its second bajir extends from north to south, 
though the other three lie along the usual line. I'he departure from the rule in 
the case of the second bajir is of course occasioned by the position of the axis of 
the duneSp and in this section their advance, for some reason or other, has not been 
uniform along tlie whole line* AH these bajir depressions con^n pools of excessively 
salt water of no inconsiderable sbe, and for this reason the natives designate them the 
"^l oghraklik-kolning-daschi or the Salt-pools of the Poplar Lake. 1 he name itself in¬ 
dicates that the Toghraklik-kol is their imothen lake, and tliat it is from it they 
derive their water. Their shores are absolutely barren; there does not exist a single 
trace of vegetation, new or old. Were it not for the infioiv which is continually being 
received from tlie lake, or rather from the river, these pools would at tliis season dry 
up completely in a couple of weeks. The pool in each bajir lies nearest to its eastern 
side, and is encircled by a ring of almost black mud and ooze* still moist, having on 
the west a breadth of about a score of meters, though on the east it narrows to a few 
meters only. 7Tie presence of these encircling rings proves that the level of the pools 
had fallen some decimetem since the Tarim in high flood; and as tlie same con* 

iW Cdnfroi AliM^ ^ 
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tlitions prevailed in all five depressions, it k evident that tli:eir pools are all connected, 
and that each obtains its supply of water from iLs nearest neighbour in the chain 
going towards the Toghraklik-kbK All the water in Nos, 2, 3, 4, and 5 reaches 
them through No. i, whence we may infer that the salinity increases with the di¬ 
stance from the river. So far as I was able to see from my point of vantage, the 
pools in Nos 1, 4, and 5 were all pretty nearly* the same size, and so too were 
the belts of black mud that encircled them; but the daschis of Nos a and 3 vv'ere 
much greater. And though these facts do not justify us in drawing any final 
conclusions, they do at any rate afford us this interesting fact, that the sand-free 
foundation of tire desert, at all events so far as these daschis are concerned, does 
not rise towards the south-south-west, but the trench in which the depressions lie 
remains throughout at the same level, though one or the otlier depression may by 
reason of its size be deeper than tlie others* 

The freshw'ater basin of the Toghraklik-kbl is separated from die first of the 
depressions by a low bei^ or isaddle» of sand, of the same character as that whicli 
already threatens, in the way 1 have described, to destroy the connection between 
the two basins of die Karaunelik-k 5 l. Were it not for this saddle, the Toghrahiik- 
kol would make one continuous lake with its five depressions, the whole containing 
fresh water; for the five depressions are not separated from each other by ridges 
of sand, but by quite unimportant sw-ellings of the underlying stratum, which would 
be put under water by a very slight rise of level in the lake. From the circum¬ 
stances just adduced we are enabled to draw one or tW'O inferences of the utmost 
importance for an understanding of the hydrography and relief of the country. To 
begin with, bajirs which occur along tire same uninterrupted trench lie, as already 
stated, at die same level, and a vertical section of the entire series, taken along its 
major axis, would present the appearance of a denticulated line (see fig. 233), For 



Fig. 333. 


the deepest part of each bajir is found near its soudieiti end, and the swellings which 
^'parate the several basins, equally whether they are covered with sand or not, all 
he at the level. Unless this were the case, tlie water of die Toghraklik-kol 
would never be able to find its way along the trench: its flow would be effectually 
prevented by a swelhng of only one meter in height or by a natural dam. In tire 
n^t place, we find that a ndge of sand, such as that whidi borders the Toghraklik- 

ko on the south, does not form a really effectual dam, because the water does 

d^cT^ ni: r T" ‘hat it is no Z 

dr^ce at ^1, for if it were absent the lake and its depressions would, as I have 

JUS observevl, form one continuous sheet of water. Its i>emeability k also diminished 
b.. »dob., ™,.d. « 0 ^ 1 “ 
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the Toghraldik'kiil is continually being freshened and renewed by the inflovii from 
the river; but the water which finds its way into the depressions b only able to 
leave it through evaporation. The presence of the belt of black mud round the 
several pools, consisting as it does of extremely fine mud, suggests, that tlip’ lose 
but little by absorption; the process of sedimentary- cementing is so far ad\-anccd 
that at some earlier period they would seem to have been in much cl<^ connection 
with the Toghraklik-kbl. mile however the lake is surrounded with vegetation, 
amongst other forms with poplars, as indeed its name implies, the immediate via- 
nitj* of the depressions is perfectly barren. There cannot exist a doubt tl^t in the 
future these basins will be entirely cut off from all connection ivith the lake, and 
will no longer be fed by any transmission of its water; they w-dl tlien atom the 
same stadium as the bajir of die Jangi-kbJ, which contains but one quite insigmfii^nt 
pool, lliey will gradually dry- up one after the other, and their floors will tlien 

resemble tlie ordinary' bajirs in the interior of the desert. 

The communications between the depressions thus stretch from north-north^t 
to south-south-west, but do not extend to either side. This b suflicientiy establjsh^ 
by the fact which we have already ascertained, namely that clamming the Bas^-ko 
hL no influence upon its neighbour, the Jangi-kfil, The Gfilme-Ht. again is full 
of water, while tlie bajir of Emin Adiune-uktusu. situated barely a kilometer to the 
east of it. Ls dry. Tlie water in the Karaunelik-kbl is perfectiy fresh; but the dasch^ 
of its neighbour, the Toghraklik-kbl, on the west, are impregnated with salt If now 
the sandy thresholds which lie across the sou thrsouth-west extremities of th^ lakes 
are permeable, why are those which lie east and west of them impermeable to itf 
'Hiere exists no reason to suppose that they have been cemented to any more ap¬ 
preciable extent than the southern slope of the lake; rather is the contrary- true, 
because of tlie transgressive sand-slides which come down the leeward flanks of the 
dunes. If the substratum were everywhere perfectly flat, then all these lakes would 
communicate one witli another and tlieir water-levels would ex-cry'wherc be the same. 





But as this is not the case, it follows that the underlying stratum must undulate, in 
the way w-e have already assumed; and the cross-scction is that depicted in fig- 235 






Thus, owing to the presence of water in tlie depressions which lie nearest to 
the river, we are able, without going to the trouble of carrying through a laborious 
and trying survey, to draw direct conclusions as to tlie character and properties of 
the relief of the deserL Broadly speaking, and in outline, the relief is as shown in 
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fig. 236, Tliat is to say, the floor of the desert Is grooved by long furrows or tren¬ 
ches, which run paxaiid to one another from nonJi-north-east to south-south-west. 



Fig, 336. 


Each such furrow or groove contaias a series of bajirs or depressions separated from 
one another by projecting ridges of sand, Tlte depressions wivich he nearest to the 
river are filled witlt water; but the water-filled basins in the diflferent parallel trenches 
are unable to communicate with one another, and a proof of this is tliat, whereas 
some contain fresh water, others contain saJt Hence they are elFectuaily bounded 
east and west, and in those directions are sharply separated die one from the other. 
The positions which the dunes occupy with regard to these underlying undulations are 
indicated in fig. 237* 1 have already pointed to the lact, that diis regular grooving 
of the face of tlie df^ert is caused by the wind; but tO' this we shall return again 
in another connection. 



Fig. 437. 


Here it would perliaps be desirable to say something about the properties of 
the water contained in these lakes. It is self-erident, that in a lake which has no 
discharge, and which fills an impermeable basin, so that it diminishes, not through 
absorption, but through evaporation alone, tlie water must in time become salt, and 
that the salinity must increase with the age of the lake. liut we find that the water 
in these lakes is perfectly fresh, at any rate to the taste; consequentiy this must be 
due for the most pan to the percolation of their water through the soil And in fact 
they arc refilled every year, and may indeed be considered to possess underground 
drainage- Now it is perfectly obvious that a lake which has a cubic capacity of 
3a,Boo,cub.m., and yet receives annually 70 million, of which probably ooe-ludf 
IS lost m tlie ground, will increase in salinity at an exceedingly slow rate. And 
seemg that these hkes are relatively recent creations, as also that their levels are 
m great part regulated by human agency, it k dear that their salinity wUl augment 
te l slowness. And yet tliey do grow salter, as is proved by the Basch- 

a frahlttar hT P'-ad.eval.kij'a sutanent, to tha Kara-kpschun ia 

a frKhaattr lake, coaduded that it most therefore be of recent orisin. This 
leasonmg „ also applicable to the lakes we are discussing, for they are of even 

more recent ongm than the Kara-kosThim k *u .if * j vi 

to evnfain r l 1-oschun. Indeed both these circumstances serve 

to explain the fresbne^ of the water in them. But of the two factors their com- 

^ iir ^ ^niportant as the factor just alluded to above, 

matter how old they are, so long as they continue to receive the same 
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amounts of fluvial increment as they do now, they mil never become so salt as, let 
us say, the self-contained Tibetan lakes, which in proportion to their volume are the 
recipients of cjuite insignificant cjuantities of fresh waterp The lakes which he tn the 
clay and sandy deserts of Central .^sia may in fact be regarded as the final expan¬ 
sions of the river which forms tliem, such as the Kara-koschun, and, in part, as 
marginal lakes which are intimately connected with the river, like those we are 
discussing. In both cases the lakes form so intimate and so integral a part of the 
river-system, that its properties must to a very great extent be further propagated 
in them. 

From the map of this desert lacustrine region it is wdent that the interv'ak 
between the lakes, bajirs. and daschls are filled by immense dune-accumulations, like¬ 
wise arranged in long parallel lines that run north-nortli-east and south-south-west. 
These dune-accumulations, like the lakes, vary in breadth: and as the lakes differ in point 
of <lepth so also do the dune-accumulations differ in altitude in different localities. PI. 

shows in secOon the outline of the chain of dunes betn^een the Ixarunalik kdl and 
the inner depressions of roghraklik-kBl. 1 traversed them from east to west with a 
levelling-instrument. The reflecting level was m. above the ground; every point 
therefore along the sectional line indicates an obser\'ation taken at that level. Tlie 
distances between the points of observation were measured with the tape. The support 
of the reflecting level was prevented from sinking into the sand by a metal disk placed 
under its lower end. The line of trax'erse started from the Muptu Achune-modschughu, 
and on the whole proceeded westwards, although once or twice I was compelled by the 
conformation of tlie dunes to deviate to the south. But these deviations 1 disre¬ 
garded in drawing the sectional line; it is to be regarded as virtually a straight 
line. And tliere is also one other respect in which the section is not quite accurate, 
in that it indicates only the step-like ascent of tl:e normal 1.47 m. from point to 
point, and ignores the irregularities of the sandy suriace, its convexities and concavities, 
between point and point. The features of the contour are however indicated to 
some extent in die little tojmgraphical sketch on PI. 44, which shows plainly the 
deviations from the straight line of traverse. To begin with, at 41.9 m. from the shore 
we liave an elevation of 1.47 m. above die lake-level. Tliis stretch, covering die 
strip of shore, is almost entirely free from drift-sand. But to reach the beginning of 
the next step, or die foot of the second level of J.47 m,, we only adv-anced 6.0s m. 
After that the steepness of the dunts varied, and consequently also die distance 
Ixitween our [joints of observation. The shortest distance between any two such 
points w'as 4.W m., indicating a pretty abnipt rise of contour. The intervals lay for 
the most part between 5 and 8 meters, and as this very appreciable steepness was 
on the windward side of the dune, it suggests that the wind must also blow there 
from other directions than the prevailing cast-north-east quarter. Although the shape 
and other properties of a dune-accumulation such as this must to a great extent 
be dependent upon the shape of the individual dunes which compose it, in that they 
partly melt together, and so lose their characteristic pecularities, and partly are dis¬ 
torted by sudden gusts and deviations of the wind from its prevailing direction, 
nevertheless it is easy to see that there are tw'o different kinds of dunes or two 
different types, w'hich recur time after rime iivith more or less distinctness. 
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One t>'pe or varietj-^ consists of long-backed ridges or swdlings, dongatcrt 
cast and west, with rounded, often quite steep, slopes on everj' side. Tliey possess 
no sharp edges anywhere, and have no distinctly marked leeward flank, but on every 
hand display softly rounded and beautiful outlines, and gently melt together with 
their neighbours. 'Fhe other type or variety is the usual one, regularly formed and 
linked together, crescentic in shape, ivith a steep leeward flank on the w^est and a 
long gentle slope on the east. These dunes stand relatively isolated, or rather as 
it were piled up on tire main body of the dune-mass, where they are more directly 
exposed to the prevailing w'ind, and thus their leevrard slope forms a concave, curving 
front; but where several such dunes grow, as it were, together, and become welded 
into one continuous dune, in that case their leeward flanks form a straight unin¬ 
terrupted wall, w'here it is quite easy to see the slight festooning of the line of their 
bases. The smaller die dunes and the less intimately they are linked together, die 
more plainly this festoon arrangement b shown; and the closer thej- are fused to¬ 
gether, as for instance at the western edge of die dune-mass, the straighter is the 
line of their bases. Another characteristic feature is the sleep leeward flank which 
is turned towards the south, pointing to the presence of northerly winds. Strangely 
enough, this particular feature is more especially developed in those localities in which 
the dune-mass Is lowest, that is to say in the parts whicli lie nearest to the lakes. 
As my topographic sketch shows, the first traverse of my rough survey was made 
along one of these steep leeward faces, where the angles of inclination w'ere 52®, 
39^, and 37 ** middle of these was the steepest angle I measured anywliere in 

this desert. The long-backed dunes have an angle of inclination of 25* and ab'’; but 
as a rule the slope up the dunes is generally 15*, except at the apex of the dune- 
accumulation where the angle flattens out to 3^6. Beyond thb over on the odier 
side the surface droops sometimes one or two degrees towards the brink of the sharp 
edge whence the sand plunges over on die leeward slope. The total length of my 
line of traverse was 693 m., or making allowance for my deviations south, the length 
of the windward slope wa.s 558 m. The mean angle of elevation from the foot of 
the dune-accumulation to its crest was 9^ap‘, 

Ihe most characteristic features, not only of this particular dune-maas, but 
also of all the otliers in this great desert, are the up-towering leeward faces, e.xtcnding 
from north-north-ea-st to south-south-west, and consequently fronting west-north-west. 
The accompan^'ing section show's this in the most conspicuous way; it is taken from 
the point where in the extreme west the dune goes down to the bajirs of the 
Toghraklik-kbl, If the slope were taken straight from die summit to the base, its 
horizontal projecrion would measure 145 m., but in point of actual fact the slope is 
mierrupled in two places, and descends by two gently inclined terraces, so that the 
actual projection measures 185 m. My sketch is however only a transverse section 
of the dun^accumulation as a whole; hut the topographical sketch shows that there 
are five other places, Ijing east of the accumulation, at which the dunes turn their steep 
leeward slopes towards the west. Hence the general outline of the front of the dune- 
mass IS that shown m the accompanying sketch (fig. 23S) that is to say, it resembles 
a curving saw-b^e. fhe architectural laws which prevail everynvhere throughout the 
dunes are not difficult to recognise, but it is not alwaj-s easy to say wlut are the causes 


Topographical sketch of the dune-accumolatlon between 
KARAUNELIK-KOL and TOGHRAKLIK-KOL. 
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of tlic exceptions to them. On the windward slope of the dune-accumulation we have 
established die presence of a system of leeward faces looking towards the south. Tliesc 
are occasioned by northerly winds, are steep and short, and exercise no influence upon 
the contours of the dune-accumulation as a whole. But how are we to explain the 
presence of tile two terraces betweeny and ^ and ^ and h on fig. 238? Only a short 





distance to the north of where the section n-as taken there is but one terrace, and still 
farther nordi none at all, but the leeward flank descends as usual, at an angle of 33“, 
straight into the depressions of the Toghrakhk-koL In the first place it is essential 
to remember, that each of the sharp crests (f to 4 in fig. 238 may be regarded as 
belonging to as many separate individual dunes, all moving in common towards the 
w'est and, so to speak, climbing up upon one another’s shoulders- Consider the 
situation as depicted in die fig* The dune crest J is the highest, forming as 



Fig. * 39 * 

it were the culminating-point of the whole of this particular accumulation of sand. 
If we assume that the maximum vertical altitude of each of these masses of sand is 
in general 90 m., then the culminating-point / b situated in the atmospheric stratum 
(I in fig. 239) which has experienced the least rcsbtance from the chains of dunes 
situated to the east of it. Thb is precisely the point therefore throughout die whole 
of thjji dune-accumulation which is most exposed to the effect of the wnnd, and tlie 
very gentle slope of f to 4" on its summit proves also, that thb particular part of 
the dune-ridge has suffered most from the frictional power of tlie wind. Thb indi- 
ndual dune must therefore move at the swiftest rate, at all events swifter than g 
and h, which are both of them sheltered from the wind. If then it travels faster tlian 
g anti ht it must eventually overtake them, and melt and fuse witli them, a stage 
which b represented in fig. 24a At the moment it fuses with them (fig. 241) its 



Fig^ 140* 
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swiftness is retarded, since the sand which topples over has to cover a surface 
whidi measures about 165 m. in breadth from f to the base of the dune. Each 
successive layer of sand that descends is therefore extremely thin, and its advance 
is slower tlian that of the dune e which follows immediately after it, and which 


f 



Fig, s4). 


moves faster owing to its leeiivard dank being far shorter, not more than a doaen 
meters at the most, while in its case each succeeding sand-slide forms a much thicker 
layer than happens in the case of f. But as at ilvis stage f lies more exposed to the 
wind, its windward slope becomes in consequence more and more fattened, undl 
m'entually as compared with r it lies in a more shdtered position than t does. This 
last then becomes the culmlnating^point of the dune-accumulation, while it and be¬ 
come separated by a terrace, which has quite as ephemeral an existence as its prede¬ 
cessor. And if the dune-crest d (fig* 242) should rise to the culminating position 
before r overtakes _/I then diere would be two terraces. 



To return to fig* 2 38, e must move slower tlian because it is exposed to 
an atmospheric current wliich in its passage over the earth's surface has encountered 
more opposition than the current which sweeps over /. In a similar way d travels 
more slowly than r, and so on. Nevertheless this has no effect upon the general 
advance of the dune-mass, for as soon as f has overtaken g and its own forward 
movement becomes so retarded that the individual dunes which follow on behind it 
ratdi up with It. There is no need therefore to assume that the base of the leeward 
flank of t^ accumulation moves westw’ards intermittently, or by successive spurts as 
It wwe. The crest h (see fig. 240), lying under the slidter of / does thus indeed 
trav more s ovvly, but it does not therefore necessarily follow that it advances 
generally at a stower rate than the erest/ (ftg. ,4,), u*ai»e the slope of tills last 
IS longer than the corresponding slope of /;. 

The entire dun^m^ moves therefore slowly towards the west. The individual 
the dnvmg impulse of the east wind, climb up upon its shoulders, 

■t 1 1 ^ culminadng-point, and over on 

1 eewar face are swallowed up by their comrades following on behind them. 
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The combined sj-stem of mo\'ements forms as it were an orbital revolution in a 
vertical plane, but the movement is confined entirely to tlie surface, the interior of 
the mass being immovably stationar)'. The movement of the dune-mass as a whole 
resembles that of a viscous porridge rolling on over itself again and again. 



Flff 243 illustrates the progrffis of indiridual particles of sand in different parts 
of the composite dune. A particle which happens to fall at the base of the leeu^ard 
slope has to remain there until the whole of the dune-mass has travelled on over it. 
A particle which comes to rest at a becomes again involved in the revolution when 
it gels to a\ and no sooner docs it attain to the crest ^ than its movement becomes 
greatly quickened; nor can it again penetrate to the interior of dune-maM until 
after it has traversed a great number of triangular paths. And it is not undl after 



the crest i has passed the culminating-point (hat our particle definitively comes to 
rest on the main leeward side, and there lies for a longer or a shorter period 
motionltss in the interior of the dune. Suppose it to rest in die position r, then tlie 
successive portions it assumes rdaiive to the general forward movement of the dune- 
mass are represented by 4 4 , r, r, r'. Upon reaching 4 ", it again entcR 
upon the long series of triangular paths, until eventually it once more attains the 
summit or culminaiing-pomi. The nearer therefore the particle lies to the su^t^tum, 
the longer will be die period during wbicli it will rmain at rest. Within the 
of the individual dune to which it belongs, say for instance b in fig. 243, the 
movement of each particle coincides exaedy wdi its movement in the dune-accumulation 
as a whole. In a dune which has a slope of 9^ on (he windward face and a slope 
of 33*^ on the leeward face, and which stands upon a perfectly horizontal base, the 
path pui^ued by an individual particle will be as foHorvs — (i) upwards and for¬ 
wards at an angle of 9^, and that with almost the speed of the wind; (2) downwai^ 
and forw^ds at an angle of 33^ with the speed of natural graritatioo, or rather of a 
slide; (3) at a standstill, wluch as compared widi the general movement of the dune- 
accumulation may be likened to a retrogression on a horizontal plane, though at an 
inconceivably slow rate. If the leeward slope of the dune overhangs a lake, as it does 

IftdiH, ymtrniy im CiMral Atit. 
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on the east shore of the lakes we are discussing, then the nature of the advance 
Ls somewhat altered. If a dune descends precipitously into a river, as indeed often 
Itappens in the easternmost arms of the 'Fanin Jsj'stem, e. g, the llek, then the par¬ 
ticle is gradually drawn out of the progressive revolution, the dune becomes statio- 
nar)', and it is only on the windward slope that the usual conditions prevail. The 
dune acts a$ a sort of barrier, which die drift-sand has to pass on its way into the river. 
The core of such a dune as this may thus remain for a long period unchanged, the 
reiterated renewals and movements being confined entirely to its surface. In tire case 



Fi*. 24 s- 



of a simple individual dune the paths of move¬ 
ment of three separate particles of sand, situated 
at J, 2, and 3, in fig. 245, w'ill coincide with 
the patlrs of the points t„ 2,, 3,, The fig. 246 
illustrates an experiment which it is impossible 
to cany out, because it requires as an indis¬ 
pensable condition a period of 50 to too years 
for its accomplishment, and a pow'er of vision 
capable of penerradng to the heart of a sand- 
dune, so that it is here only carried through 
in imagination. If now we suppose that, on the 
leeward flank of a dune-accumulation, there is 
3 layer of black sand about two meters thick, 
superimposed upon the ordinary yellow sand, 
then in process of time the black sand would, 
in (jonsequence of the dune^s atlvance, become 
distributed through its interior in the manner 
shown in the illustration. The different stages 
are supposed to take place at intermittent Inter¬ 
vals, though in point of actual fact the inter- 
mingling of the sand goes on uninterruptedly in 
frequent thin layers, all Ipng parallel, as shown 
in the senes in the fig. The farther the dune 
advances the greater is the quantity of yellow 
sand that becomes intermingled with tlie black, 
which thus becomes distributed and thinned out 
through the interior of the dune in the manner 
indicated in fig. 247, By the time the entire 
dune-accumulation has advanced a distance equal 
to its own breadth, the original black layer has 
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been disseminated throughout the whole of the in¬ 
terior of the dune, and the intermingling approaches 
nearer and nearer to perfection the longer the ad¬ 
vance continues. Also, the process, illustrated by 
this single example, is rendered increasingly more ' 

complex in proportion to the number of individual dunes tvluch make up the dune- 
accumulation; further, the example just dealt mth takes no account of die diversities 
of bedding and intermingling which ate occasioned by the varying SBC of the par- 

Meanwhile, however, wc have travelled a ver>^ long way from the steps or 
terrace to which I called attention on the leeward Bank of the dun^aecumolation. 
The object of the argoments adduced above has been to joslify my opinion, that 
the pie^nce of these terraces may be taken as a proof of the westward migration 

of the dune-accumulationsu , 

iMong the 603 m. line of traveise there are 6, points of observation, and the 

eolminaling-point te 89-5 m. above the level of the Karaunelik-kBl; though rom 
that point I w-as abie to obsersx with the reflecting level, that there were two or three 
other summits which exceeded it, yet only by a few meters No summit 
raoge of vision was, 1 am sure, higher than too m. Assuming that the daschts^^ 
Toghraklik-kol lie at the same level as the Karaunelik-kol, and assuming that 
ward slope goes down from the summit to the fool without interruption (terra^), *en 
the length of the slope would he 170 The two opposite slopes, w-indwaxd and 1 ^ 
ward, thus measure 558 ">• and .70 respectively, and consequendy, proportioi^^y 
cxpnssed, are as S..s: i, or in other terms, the windward slope is 3..j times as long 
as^the leeward. But in point of actual fact, the latter, by reason of the terraces, is 

just at this point about a score of meters longer. l . xi, uisae, 

The map of this lacustrine region conveys the impression, ^t the lakes are 

larger tlian they actually are, and that die strips of sand which interveneJbetw^n 

them are of relatively insignificant proportions. A similar impression k produc y 

vertical section through the southern basin and western dune of the Karaunelik-kbl 

where the lake b more than twice as wide a-s the dun& But when 

cubical capacity- into account, the facts are seen to be otherwnse. W e have asc^- 

tained that the Karaunelik-kbl is capable of bolding 3^21818,000 

water. If now, for the sake of comparison, we con.sjder the volume of ^ 

cumulation for a distance of 5.* km., which is also the length of l^e lake, aJid t^e t 

that the crest b every-where 89.5 m, above the level of the latter, and tliat the bread^^ 

uniform throughout, namely that of die line of traverse, or 693 

content of the dune-accumulation will equal 161,000,000 cub.m., or ve m^ ^ 

capacity of the lake. But the breadth of the dune is not uniform any more tlian the 

brLitli of the lake is. My line of traverse crossed the dune at its 

just where the lake, on the other hand, was broadest; but at the sound between Je 

northern and the southern basin, where the lake has a breadth of oidy 300 m.. the 

breadth of the done is approximately 1500 m. Thus, as a matter of fact, the cub 

content of the dune is very much greater than the result 1 have obtained above. 

On the Plate 43 I have endeavoured to draw three vertical secoons right throug 
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the entire length of this lacustrine region; it does not however possess more than an 
approximate value, and is designed to afford only a general idea of the relief of 
the surface. 

Viewed from the culminating'-point of the dune, Joisis-kakmasi, the deep bay 
on the east side of the G 5 lme-kati, lay S 8o“ W. This was the only part of tliat 
lake that was visible to us, because just diere the intervening sand was low, at all 
events considerably lower than our point of observation: for not only is each chain 
of dunes subject to great variation as regards its ground-plan, it also varies greatly 
in its altitude. Towards the south stretched an illimitable vocean* of sand; but 
the established characteristics of the dime-architecture persisted unchanged to an al¬ 
most infinite distance. Of the hajire we could of oourse see only those which were 
close under our feet, those farther away being masked by tlie sand. On the other 
liand the steep leeward flanks stood out with especial distinctness, appearing, with 
the sun behind them, like straight lines of impressive blackness. West of each such 
frowning ivall we concluded there a bajtr, a valley or trough, between two 
vast accumulations of sand. And even in the two dascAis which lay immediately 
beneath our feet, w'e recognised again twm or three features which we had observed 
in the Sejt-kbl, the Gblme-kati, and the Karaunelik-kbl. They too, like these latter, 
each consisted of two basins, and if they were filled with water they w*ould, like 
them, possess a iei/a or * connecting sound ♦, 



CHAPTER XVm. 


THE ULLUGH-KOL AND BEGELIK-KOL. 


The Tajiri-kaktriasi, the next lake south-east of the Karaimetik-k<il, is quite a 
small lake. Its first bajir is called lHas-bajiri; its second, which is ver^' long, bears 
no name. 

Next conies the UHugh-kbl, which I mapped and sounded on the arst May. 
This lake, which stretches almost due north and south, at all events with a smaller 
inclination westwards than usual, is fed by a short canal, through which the current 
was running at a lively rate. Tlie words UUugh-kol mean the Big Lake, and the 
name is so far warranted, that the lake is at all events bigger than its neigh¬ 
bours. On this occasion too our work was hampered by die rvind, coining from 
the south-west, an unusual quarter, at any rate at that season of the year* It blew 
most irregularly, Wolent gusts sweeping across the lake time after time, while in the 
intervals between it would be perfectly calm. Still, even this was suJhcient to alter to a 
certain degree the slope of the summits of die dunes, by sculpturing a steep sort of cor¬ 
nice or shelf on the exposed side near the top. The annexed fig. shows the dune in 



vertical section. The cornices thus fomied go on increasing in width as long as the 
wind continues to blow. Nevertheless the change effected in the relief of the dune-mass 
as a whole is very small; at the most its advance is only checked to a very slight 
extent. The effects produced by this south-westerly wind would be obliterated by 
an easterly tempest in the space of an hour. The difference between these two 
winds is therefore this, that from the east the iviod often continues for 48 to 60 
hours without intermission, whereas from the south-west it is seldom steady, but 
comes in gusts or squalls. But rdarively slight though this south-westerly gale was, 
I found, upon walking across the dune-accumulation on the western shore of the lake, 
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at] too evident proofs of its effect upon the surface: we were obliged to dimb over all 
the little leeward ridges w'hich it had blown up in our path. Each of tluse w'as 
crowned by a doud of sand, hovering above it like a plume, at first at the same angle 
as die w'indward side of the dune; but this soon yielded to the pressure of the wind, 
and disappeared, dropping into shdter. Close to the dune-crest these outstanding 
douds of sand shone with an intense yellow colour, as though they were so many 
overhanging roofs. On die tops of die dunes the sand particles are wedged tight 
together, and die surface is hard; but in between the parallel ridges it is so loose 
that one sinks In when walking across it WTien these dune-vallej’s dip down 
sufficiently low, one gets almost absolute shelter from die storm, scarce any trace of 
the wind being fdt bi a similar way there was a narroiv strip along the western 
shore which was screened from the wind, but out in the middle of the lake the waves 
were running so high that the unsteady canoes were scarcely able to face them. The 
darker portions on fig. 249 indicate the parts which are shdtered from the south¬ 
west wind, and fig. 250 those, slieltered from the east-north-east wind. 



Fig. *49. 



Fig- 350, 


In sliape the Ullugh-kol is peculiar, resembling none of the lakes 1 have already 
described. Rougly speaking, it forms an elongated ellipse. Insteaid of being* divided 
into two basins, with a or *soundi> In the middle, it Is there broadest, and it 


contains a sandy island, e.\hibiting precisely the s,-ime form as die accumulations of 
sand which separate the troughs or trenches of the different depressions from one 
another. TJiat is to say, it has a flat slope on the east and a steep western face, the 
eastern shore plenteously coi'ered with reeds and bushes, die western almost completely 
bare. Without doubt this island is also travelling westwards; but as it advances it 
must inc\''itably diminish in height, for immediately in its path lies one of the deepest 
parts of the lake. In accordance with die conclusions we liave already drawn, it 
ought theoretically to be eventually converted into a peninsula jutting out from the 
eastern .shore. Simultaneously with that the lake will become divided into two basins 
by die bolto which will then be formed. The topographic projection of the island 
is sucli as might be expected in the case of a dune-dome covered by water, namely 
triangular, with its base parallel to die west. It k encompassed by deep water on all 
sides except on the ea.st-north-east, next Ilias Murabne^gluui And that such is 
the state of things might almost be inferred directly from the map. For to the 
^t-north-east of this point there is a hay, Kaghum^kaknia.si, penetrating deeply 
mto the eastern shore, to which there corresponds a saddle or depression in the cr!^ 
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of the dune beside it. Along this lire tliercfore the prevailing easterly wind b able 
to sweep along comparatively unchecked. The consequence h, the dunes on the 
island travel towards the west-south-west, and the backwash of the waves suck the 
sand into the lake, making it shallow. The island lies about the middle of the lake, 
rather nearer the eastern shore, and forms the continuatloni of a very sharply out¬ 
lined peninsula, which divides the southern part of dte Lake into tw'o rounded bays. 
We have a similar conformation in the Gblme-katj: it is a cleavage, pointing to 
two depressions with a truncated dune-length Ijnng in between them, in other words, 
a dune-length that dies away wedge-shaped towards the north. South-south-west of 
the larger bay, the one on the east, there b a bajir containing a shallow salt-water 
lake, with a bottom of almost perfectly black ooze. The sandy isthmus which se¬ 
parates the lake from this bajir is very low, and is covered with kamisch; and even 
on its face there lie tw'O or three small sheets of water resemblmg detached portions 
of the lake or of its bajir. Beyond this last again, and in the same south-south- 
west direction, it is evident, from the low sand, as well as from the steep westward 
flanks of the dunes, that there must be several other bajirs Ijmg in a string. From 
a high point of view to the south of this lake we saw in the N. 6o® E. a large 
bajir full of water, belonging to tlie lake of Bajir-kbl, or possibly forming a part 
of it. This is said to be long and narrow, and to be di^dded into four basins 
by iliree boltas or marrow soundsi. From a cape called Terimi-modschughu, which 
projects from the west side of tlie Ullugh-kbl, I climbed on foot to the summit 
of the dune-accumulation, whence I had a magnificent view of the large and elon¬ 
gated bajir which belongs to the lake of I'ajiri-kakmasi, fonning its south-south- 
west continuation. In this depression tliere is a good deal of salt water, its situation 
indicating the usual conformation of the underlying contours; that is to say, along 
its west side there Ls a broad band of black, moist ooze {^sck&r^ palik')^ from wltich 
the water had recently receded, whereas the strip along the eastern shore Ls either 
c-Ktremely narrow or altogether wanting. In its place we have between the water¬ 
line and the foot of the dunes a belt of reeds and bushes 50 m, broad. About 
midway along the west side there »s a flat table-topped elevation, 2 m. high, and 
formed of clay. Similar phenomena, to which the natives give the name xyignmh^St 
or the itower», occur sometimes a long way into the desert between jangi-kdl and Tat- 
ran. They belong to the substratum, having hitherto successfully defied wind, corrasion, 
and disintegration, but it is evident that their day's are nevertheless numbered. The 
level belt of sand-free soil on the left side of the Tajiri-kakmasi is exceptionally 
broad; and I have already mentioned the broad band of barren ooze. On the inner or 
western side of this last there exists a still broader belt of reeds, to the edge of wltidi 
the high water apjjears to rise. The culminating point of die western dune-accumula¬ 
tion ties to the S. 80“ W,* and in the S. 52“ W,, on die other side of a low saddle 
in the sand, we perceis'ed another bajir; but beyond that we were unable to see 
owing to die air being filled widi dust. Although the first bajir extends on die vrhole 
Irom N. 15** E to S. 15** W., its southern part is nevertheless irregular in outline, 
in that its greater basin inclines away to the south-east and east, and is said to 
form a condnuadon of the western bay of the Ullugb-kbl, from which it is however 
separated by a low sandy istlimus. The narrowest part of this bajir, again, also as- 
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eastern bay. 
very narrow. 


Slimes an unusual and peculiar shape, having some curiously irregular peninsul^ and 
islands of silt, which appear to indicate that the watery covering is exceptionally 
thin. But north of these three come other peninsulas which are remarkable for their 
regularity of outline, being shaped like long, narrow piers. Two of these incline 
towards each other like the carbons in an arc-light, while a third is broken off short. 
They stretch from south-west to north-east, and consequently are not quite parallel 
with tlie major axis of the lake. There can be no doubt that they are part of the 
original substratum, being ridges, abraded by the wind, of die same kind as the 
jardangs^ which are so characteristic of the Lop Desert. And widi these latter they 
do exhibit a parallelism in direction. 

With regard to the vegetation beside the UUugh-kbl, 1 may add, that poplars 
occur on both shores in small clumps, and are relatively numerous in the sheltered 
bay of Kaghune-kakmasi. Jak^n or >sedgei is scarce, growing on two or three 
promontories only. On the other hand reeds are very- plentiful; they occur on the 
dry strip of shore at the level of the existing water. But whereas they are scanty 
along the east shore, and for long distances absent altogether, on the opposite side 
of the lake they are so dense that in many places they form thickets which are 
absolutely impenetrable; and the same remark applies to the west shore of the 

But these belts of reeds are 
At the last high-flood season 
all these reeds stood in the water, for, as 
w'as quite evident from the marks on their 
stalks, the lake was then [.345 m. higher 
than at die time of our visit; and of course 
the lake's area was at the same season 
considerably' enlarged. Those parts of the 
shore which had on that occasion been inundated were still moist. The fauna was 
represented by roe-deer and wild-boar; we shot one of the latter whilst it was on 
its way from the lake to the river. The only birds we were able to descry were 
eagles and water-wagtails. Mollusk-shells littered the shore in places. The Uliugh-k6l 
Is said to be plentifully stocked with fish, but the fishing is only carried on after 
the river has dropped sufficiendy to cut off its own connection with the lake. TJie 
fish are taken here by a different method from that employed in the lakes with 
which we shall make acquaintance presently. Whereas in these last they are caught 
by nets stretched across the narrow deadsi, or water-channels, amongst the reeds, 
in the Ullugh-kol they are caught in drag-nets, whicli are said to be as much as 60 
fathoms {ktdaUeh) long, and are drawn in the wake of a couple of canoes. When 
the net is extended so as to form a semicircle one of the canoes rows inivards, un¬ 
til the net forms a spiral, while the crew of the other canoes frighten the fish into 
it by beating the water with their paddles, and when the fish get fast in the meshes. 


0 

^ J 0 
Fig. aji. 




nirrtmiNT rosiTioxs or ukac-net 

ANTS CANOES IN nSHlTfG, 


they are lifted on board, and killed by striking them on the head with a club. 
But owing to the unscawortbiness of the canoes, the fishing cannot be prosecuted 
when the wind is strong. 

As in the case of the Gblme-kati and the Karaundik-kol, the Ullugli-kbl has 
a topographical nomenclature of its own. Be^nning at the north end, and pro- 
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cccdtng south along the east side, we have Monan-salghan amongst the tamarisk^ 
cones and reeds; then the cape Muhamed Kulltmu-modschughu and Islam Kaldini- 
modschughu; Uias Murab-salghM-jer (the Place Settled by llias Munib), Polotto-boltasi 
(the sound between the island and the shore); next the bay of Kaghune-kakmasi, 
already mentioned; Sati-salghao-modschuk (the Cape at Sad's Settlement); Muhamed 
Sopune-modschuk; Tokta Niasi-modschuk; and Abdu Semet-kakmasi, the name of the 
eastern bay at the south end. On the west side of this last are the capes of Uias 
Murabne-modschughu, Chodscheli-modschuk, and Koghune-mudschuk, The name of the 
western bay is Chodscheli'kakmasi. Proceetling up the western shore we come succes¬ 
sively to Multamed Nias-salghan, Terinti-modsebuk, and Ahmedne-modschughu, 'Flie 
Island in the lake has no special name, but is generally spoken of as the Kum-aral 
or Sand Island. A cape which ]uis out at its northern end is how'cver knowm as 
tlias Murabne-salgban. and anotlter at its opposite or southern end as Chodscheli- 
modscliuk.* 

Upon an examination of this catalogue of names, two peculiarities at once 
strike the observation. Without exception they are compound names, each consisting 
of two factors, the former of the two being a personal name, dm latter indicating 
some special geographical feature. The only name we have Iiitherto had w-hlch 
docs not begin with a personal prefix is the Toghrak-modschughu, or Poplar Cape, 
in the Goline-kati; and setting aside the names of the lakes themselves, this is the 
only purely descriptive name that occurs here. There are no names like the Sand 
Cape, the Deep Bay, the Kamisch Cape, the Sheltered Shore, Windy Cape, and 
similar descriptive and definitive appellations, such as certainly w'ould have occurred 
had the lakes been old, and their geograpliical characteristics permanent. The exist¬ 
ing nomenclature is indicative of somediing ephemeral, transient, acddental. The 
otdy descriptive epithets are the three suffixes which are so frequently repeated, 
modsckiilet i'aJtmar, and but the personal names conjoined with them have 

much the character of an index to a book, being a temporary method of distinguish¬ 
ing the several parts of die lake in which so and so possesses the fishing-rights, or 
has once made a passing settlement, or has built a hut, or dug a canal. Nor, after 
the explanations which I have given above, is anything else to be expected. The 
lakes are of quite recent origin, and the only value they possess for tlie native po¬ 
pulation is the fish tliey contain; consequently the only spots which require to be 
named are their fishing-stations and places of temporary residence. In all probability 
tliese names will persist until the changes now going on in the lake blot out liays, 
capes, and sounds alike. Most of the men ivhose names are perpetuated on the shores 
of the UUugh-kbl are already dead, but tlieir names are still retained, although they 
have now ceased to subserve tlieir original purpose of a species of register or in¬ 
dex of ownership. For instance the fishing at Abdu Semct~kakmast is now perhaps 
owned by a Muhamed Achun, 

* MifdffAui and m 0 ds<hugku are merely two different forms of ihe sanie word. Sometimes die 
genitive suffix is added lo the personal name, sometimes not; for instance Muiab and Muraboe (= Mumb- 
ning). Seiaet and Semeti. Instead of following a consistent rule, I have thought it better to reproduce 
the names precisely as ihej' are pronounced locally on the spot. 

//fiTij*. Jeurmy m Cmbid Alia. 3® 
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Nevertheless certain names occur so frequently that I am iticlbeiJ to susjiect 
that Uvey are merely parallelisms or analogues. For instance, I noted that homo¬ 
logous capes in the Gblme-kati and the Karaunelik-ktil, situated immediately south- 
(.-iist of the canal embouchure in each case, are called Tokta Niasne-modschughu. In 
the Ullugh-kbl however the cape which bears this name lies farther soudi. And in 
loth the Karaunelik'kol and the UUugh-kbl there is a bay on the east side which 
k connected with a »wind‘saddle», or gateway for the wind^ in the dune-crest; dits 
lay is called in both cases Kaghunc-kakmasi, another instance of die same name 
leing employed to express geographical liomologues. The name Jlias Murab occurs 
Ihrix: limes in die Ullugh-kbl and once in die Kamunellk-kbl. At the soudi-cast of 
the Gbime-kati there is an Abdu Semeti-modschughu, and in the same quarter of the 
Ullugh-kol an Abdu Semet-kakmasi, that is to say, the same name for a bay and 
a cape occupying die same relative pcKsition in two diderent lakes. Chodsche1i*s name 
is tisixl twice in the Ullugh-kbl, twice in the Gblme-kati, and on« in die Karaundtk- 
ki 3 l. Of course it is quite possible that all these names, thus frequently repeated, 
teally are the names of especially enteTprising fishermen; but it is little likely that 
ope and the same Chodscheli actually owned fishing-rights in three diderent lakes, 
when we call to mind the fact that one or in some cases two villages stood beside 
the feeding-canal of each. It is more likely that once a name has been applied to 
a characteristic feature in one lake, it is afterwards, by analogy, transferred to a 
corresponding feature in another lake. 

The accompanying sketch-map (PI, 45) shows die sounding-lines which we ran 
apioss the Ullugh-kbl. Here again our work was seriously liampered by the wind, so 
that we were frequently obliged to think more of our own personal ^ety than of 
taking soundings. Strictly speaking therefore, the soundings which we took here are 
not sufficient in number for a completely adequate result; but even though the Lso- 
bnUiic lines which die sketch exhibits are therefore only approximate, still they w'iU 
afford a fairly suffident idea of the general shape and character of the lake-bottom. 
1 he general bathymetrical laws which obtain in all these lakes are, in the case 
of the UUugh-kbl, m no wise impaired by the presence of the island in the middle; 
on the contrarj', if anything it helps to accentuate them. Thus w-e always find 
tilt deepest places along the foot of the leeward faces of the dunes: the maximum 
attitudes of the sand-swellings and the maximum deptlis of the lake are situated 
in immediate proximitj’ die one to the other. The greatest depth is found, as usual, 
b tlic southern half of the lake; the northern half is shallower; and the extreme 
north end, where the canal enters, is remarkably shallow: the 2 m. isobath runs a 
tong way out from the shore, and the depth over more than 50 per cent, of the 
area of this nortlicm half does not exceed 4 m, Eveo'where where the shores are 
exposed to the wind, that is to say, tlie western shore of the lake and the eastern 
side of the island, the isobaths nm at a relatively great distance out, whereas they 
hag dose the eastern side of the lake and the western shore of the island. Ac¬ 
cordingly we obtained our five deepest soundings at the foot of the steep leeward flank 
&f the dim^ccumulation. Three of these were dose to the east shore, namely 8.98 m. 
tn tiw northern half of lake, 10.^ m. in Uie southern half, and 7.4^ m, in the eastern 
bay at the southern end. Near the east side of the western bay we obtained a depth 
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of 9.J7 tn,, and exactly the same sounding was got near the west shore of the island. 
From these measurements [ am disposed to believe that the tlrift-saod which comes 
from tlxe culminatiog-crest of tlie dune-accumulation is not carried out into die lake 
by the wind, but remains on its slopes, and that its equable descent is due to the 
gravitation of the santl. Otherwise it is just those parts of a lake nearest to the base 
of the leeward face w'hich in time ought to shoal up. On the other hand, it might be 
objected that for the maximum depth to m. is not such a very great sounding, and 
also that there is nothing to prove that in reality such a shoaling do& not exist. 
But, as against this, we have only to go to the bajirs of the desert, where the 
relations can be studied with perfect distinctness; there the foot of the steep leeward 
flank is sharply differentiated from the intermingled dust and clay of die substratum. 
There too we And the bare soil between tn'O dune-accumulations, w'htch proves that 
the drift-sand is unable to blow acros from the one crest to the other. 

The bathymietrical map shows distinctly, that the lake is divided into two basins, 
its northern parts running together and forming one basin. Hence the deep trench 
along the western shore of the peninsula and of the island, which, as I have already 
said, form a truncated or abrupdy terminated dune-length. Unfortunately I was pre¬ 
vented by want of time and the strong wdnd from running a bathymetrical line 
between the island and the peninsula; but it may be assumed as pretty certain, that 
the lake is there relatively shallow, and the supposition is borne out by the soundings 
taken in the vicinity of the peninsula. The atsc^a or mouth of the canal* which car¬ 
ries water from the river into die lake liad the following dimensions — breadth, 16.9* 
m.; mean deptii, o.js m.; maximum depth, iho m.; mean velocity, 0.501 m.; volume, 
6.665 cub. m. in the second. These measurements were taken quite close to the river 
end of the canal, for that was the only spot in which die canal was sufficiently 
shallow to yield perfeedy controllable results- A couple of hundred meters from ffie 
lake the depdi of the canal was 2.79 and its breadth considerably greater, owing 
to wliich the velocity was so slow that it was impossible to obtain trusovorthy 
results. This canal, like the canals of the other lakes, traverses ground planted ividi 
reeds an<l free from sand. Thus at the northern end of each of these lakes there 
opens, as it were, a vast gateway dirough the dune-wall, so that to paddle off the 
river into die lakes makes quite a picturesque trip. Propelled by the broad-bladed 
paddles, and carried along by the current, our canoes glided rapidly along dieir 
watery' pathway; this latter widened, and then before us opened out the vast ex¬ 
panse of the lake. Indeed when seen through a dust-laden atmosphere, it appears 
boundless; thougli wlien it is clear, the crests of the dunes which shut in die lake 
all round stand out veiy distinctly- The steep, towering dune-wall on the cast side 
of the lake b in truth, in its sublime and barren desolation, quite dignified and im¬ 
posing. Altogether die landscape b quite out of the common. 

As the river in the neighbourhood of the canal of the KarauncUk-kbl is 
about the same breadth as the Ullugh-kdl, die latter receives water from the river 
for a considerably longer period of die year than the former does, because the depth 


• Altogether there are three caiwJs ootiuecting the lake with the river, though al the liree of 
our visit only one of ibeoi coutaioed a emrent. 
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over the lowest transverse ridge iti the bottom of tlie canal of the Ullugh-kot 
IS nearly twice as great as that over the shallowest tfamverse ridge in the canal 
of the Karaunelik-kbi, If to this we add^ that at both places the rivefbed is pre* 
cisely similar and the difference cannot in any case be greats then we find that, 
reckoning from the 20th May, the inflow into the Karaunelik-kSl ceased when the 
river had dropped 0.77 m,, whereas it had to drop yet 0.S3 m. further before it ceased 
to enter the Ulingh-kbl, and this lake consetjviently became cut off from it. Nor 
need this difference occasion any surprise, it is only what might be expected. The 
larger die lake-b^in the greater the quantity of water required to fill it. and the 
greater the quantity of water which flows dirough the canal, and the longer the 
period of its flow, the more active and the more effectual is the erosion. We may 
therefore, with a fair degree of confidence, lay down the following law, that tile 
greater the lake the more deeply trenched is its canal. And in the case of the 

small lakes, we have also found that the feeding-canals are very unimportant and 

soon dry np. 


The Ullugh-kSl has the following dimensions: — the maximum length runs to 
7.35 km,; the maximum breadth to 3.3 km.; the eastern sound is 500 m. across; the 
western 900 m., the island is barely one kilometer in diameter- Tlie eastern 
bay at the soutliern end is 2 km. long, tlie western 800 m. The area of the lake 
IS 14,S6 o,oto square m„ or close upon 15 square kilometers; deducting from this 
t e area of the island, 730,000 square meters, there remains for the lake surface 
14,130,000 square m. The mean tleptii, calculated from 46 soundings, is 4.9* m., 
^vmg for this lake a mean o.Sg m. shallower than the Karaunelik-kbl; but the maximum 
depth of Ullugh-k6l IS 0.60 m. greater. Thus the volume of the UUugh-kbJ amounts to 
69 519.000 cub. m. ^at IS on the 2tst May. At the period of high flood the lake level 
had been 1.34s m, high^ than at the date of our visit; this gives an additional ca¬ 
pacity^ of 19,000,000 cub. m. At the date quoted the canal carried a volume of 6.tes 
cub. m. in the second, or 575,856 cubic m. in the 24 hours, a flood which, assuming 
there uxre no evaj^ration and no absorption into the ground, would hll the lake in the 
si>ace of four months or 121 days. But under the existing conditions of equilibrium it 
IS preasely tiitse two factors wluch do levy hea\y contributions upon the inflow through 

high-^vater level, which was dLstinctly marked as haring been 1.345 m. above the^hen 

* I ^ the same or a trifle greater, the velocity one 

n.ct<x m and the vdme about jj oob. m. in tte second. If then ^ 

lakrl^ were empt>-, would, on the basis of these tUa. be filled in s, dn^ 

hux: again, as m the case of the Karaunelik-kHl . 1 ^ ^ ^ ^ ^ ^ 

of the diminishing area and the mcreasim. tbM ’ r I. •" consequence 

layer which is deposited on tl,c lakeebottL^and'^ ■ sedimentary 

though impercepu^. salinity of die “"“locnce of the growing. 
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One would naturall)’ suppose diat the volumes of the two canals would beat 
the same proportions to one another tliat the cubic capacities of the two lakes do, 
or that 6.665,: 2.3 = 92.000,000; 32,Si8,500; but instead of 92 miUion cub. m., the 
Ullugh-kiil contaias only 69.5 million. The level in the ri\‘er has not changed, conse¬ 
quent!)’ that cannot be the cause of the difference. On the other hand the depth 
of the Karaunelik-k6l is 5.61 m., whereas that of the Ullugh-kbl is only 4.9* m., and 
the shallower the lake the greatiir in proportion to the volume is the evaporation. 
Let us assume therefore, for the sake of comparison, that the Ullagh-kol aLo has a 
mean depth of 5.61 m., then its volume would be only 79.3 million cub, m. 'Lhat 
is to say, it would lack 12.7 millions out of the 92 millions which theoretically it 
ought to possess. The explanation is not far to seek. The water which flows through 
its canal has to supply not only the Ullugh-k6l, but also the Tajiri-kakmasi, the 
two lakes being connected by a small channel. Entering this channel from the Ullugh' 
kbl, you find it runs to the north, describing several large windings, then to the 
north-west, and so enters the neighbouring lake, Thb last, as seen from the top 
of the dune, appears to be verj’’ small, and is separated from its two bajirs by nar- 
now necks of sand, that is Ilias-bajiri and the other bajir described above. The 
canal is narrow and sliallow*, and the water in it was st^onary, though by very 
close obsei^’ation we were able to detect a scarce perceptible movement of the sur¬ 
face, now in the one direction, now in the other; this was caused by the changing 
gusts of wind. We may therefore consider, chat the two lakes lie at virtually the 
same level. Anyhow they are intimately connected; in fact they are twin-lakes, fed 
by one and the same canal, for although the Tajiri-kakmasi does possess its own 
canal connecting it witli die river, this has been long dr)'. During the season of 
high flood however die litde lake is filled froin two directions at once; and as long 
as the UHugh-kol receives water from the river, and as long as the connecting canal 
between die tivo lakes allows it to do so, die water continues to enter the Tajiri- 
kakmasi. It is to this that the copious supply of ii'ater in the two bajirs is due. 
'Fhc 12.7 million cub. m. which the Ullugh-kbl lacks, but ought to possess, must be 
ascribed therefore to the Tajirt-kaktnasi. In point of actual fact its content is probably 
less than diis, because a good deal of its ivater filters away through the sand into 
its two bajirs. Tliat die lake is small is indicated by its very riame, which means 
Tajir's Bay; that is it does not attain to the digni^’ of bang called by the ordinary 
name of k6l = »lake». 

At noon the temperature of die surface water of the Ullugh-kbl was i9**.5 
to r9®,» C. 

1 need hardly observe that the hydrographical data which t have quoted above 
are not to be taken as holding good at all times. That die Ullugh-kbl was drain¬ 
ing 6.665 cub* w. of water in die second away from the Tarim on die 21st May 
was a purely fortuitous cimimstance; it does not imply that the contribution Is the 
same all the year round, or even that this amount of inflow persists for any length 
of dme^ an actual fact, it varies from day to day, and scarcely remains constant 
even for a single day at once. A rise in die level of the river augments the in¬ 
flow into the lake; but a drop of a few cm. suffices to check it altogether, at 
all events for some hours, or it might be a whole 24 hours, or even causes it to 
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turn back, for, as the cana] itself is only a few hundred ntetres long, its fall cannot 
exceed two or tliree cm. \Vhen I paddled across the mouth of the canal of the 
Ullugh-kol on the momfng of the 8th May there w'as a scarce perceptible movement 
out of the lake back into the river. Judging by the eye, 1 put its volume down 
at I, or at the most t‘/a, ctib. m. in the second. On returning to our winter-quar¬ 
ters at Jangi-kbl on the evening of tlve same day, ive fixed, as I have already stated, 
a sounding-rod, marking + o at the surface-level. By the i6th May the river Itad 
dropped 15.1 cm.; on the 19th it stood only 7.9 cm. bdow the + o mark. The 
next day it rose i.t cm., and on the day following that 8.7 cm., so tliat on the 21st 
May its level was 2 cm.* higher than on the 8th May. Slight though this difference 
of level is in itself, it was ne;'ertheless sufficient not only to neutralise the outflow 
from the lake, but also to pour into it a volume of 6.66$ cub. m. in the second. 
On the basis of these figures ft is fair to infer, that on the i6th May, when the 
river-level w-as higher than on the 8th May, a considerable volume of water flowed 
out of the lake. Tlie Ullugh-k6l is subject to oscillations of level for a considerably 
longer period than the Karaimelik-fcol, because ife canal is nearly twice as deep as 
the canal of the latter. The final result is no doubt pretty nearly that w*hich I have 
already obtaineti, for during the whole of the time tltat dte river is oscillating in levd, 
now rising, now falling, the surface of the lake is steadily diminishing, in consequence of 
the evaporation and absorption into the ground, irrespective of what its absolute level 
may be. The energj' of the river is directed to equalising the levek of itsdf and 
the lake, .'\fter a sudden rise in the river, which, as we have seen, ran amount to 
1.34$ m. above die le\'el of 21st May, tlie lake becomes filled with immense masses 
of w'ater boiling like a cataract. Eventually a state of equilibrium is reached, and 
then water is drawn out of the river by the aspiration of the lake, set up by eva¬ 
poration and absorption. If the Tarim then drops, the lake drops with it, because it 
not only suffers loss through tlte hvo ways ju.st mentioned, but its water begins to flow 
out also into tiie Tarim. According to the natives, the current from die bke back 
into the river ts never very lively; it is never under any circumstances comparable 
with the inflowing current, so that these lakes may at all times be regarded as para¬ 
sites living upon the river. 

I have already stated that on May the river at the neighbouring Kirtschin 
earned a v'olume of Sg.oe cub. m., and on the 23rd May a volume of 78.$? cub. m. 
One would naturally expect therefore, that the inflow into the lake would be con¬ 
siderably greater on the former than on the latter date, when the volume of the 
nver was 11 ■/, wb. m. less. But it was not so; and for thus there exists an ohviom 
and veiy- natural cause, namely the yth May is the nearer date to the 15th March, 
when die river at that spot attains its maximum. From and after this date enor¬ 
mous quantities of water flow into the lake; and even though the river continues to 
drop, however slowly, the inflow neverdieless still goes on, although at a rate which 


po*«s«d ,>Ted«ly the some brw.lth in both pLT Bm lhri.r«dV* ^ a^mphon thm Ihe river 
Ijhct wberc the two lut mcasiixtnaents were titnn c,. Tk \ undoybtedly gneator at the 

tod At jaogi'ki^, is metre iJmii t the resultant nse, measuted oa the souading- 
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decreases proportionally with the subsidence of the river- I'hus a flow of 35 cub. m. 
in the second, the volume we obtained on die basis of a maximum rise of t.j4$ m., 
wHIl not actually fill the lake in 23 days, but it will take a longer time- Still it 
does fill the lake eventually, and that Is the essentia) thing. On 7 th and Sth May 
the lake was full to the brim, and its lei'el coincided with the level of the river, 
so that it was easily able to spare a portion of its wrater when the river did 
begin to drop. As the river continued to subside, so did the outflowing stream 
increase in volume. But it is in the first liaJf of May tliat the summer heat begins 
to make itself felt* coincidcntly with this the evaporation increases and the attraction 
of the lake grows greater. On 21st May the lev*el of the lake was very much lower 
than on ydi May, and consequendy the reJadi'e height and volume of tlie river 
ceased to be the determining factor, this role being assumed by the level of the 
lake. By the 16th May, when the river had dropped 15.1 cm-, the volume had di¬ 
minished to 66.03 tri., and when it afterwards began to rise, the volume augmented 
to 7S.5S cub. m. and the lake again recovered what it had lost to the river — that 
is, disregarding Its loss in other ways. 

For a thorough and exhaustive description of the hydrographic relations of this 
region one would need to take continuous nieasurcmcnts in all the lakes over a period 
of a full year. But as this opportunity was denied me, I have to content myself 
vvitli such data and material as I was able to gather during the course of a 
few days’ visit. For their own sakes alone thr^ small temporary sheets of water 
arc not worth die expenditure of much time; but tlieir relations to the river, as well 
as others of their properties, possess great interest, as illustrating and throvring much 
light upon the problem of the Kara-koschun. 

South-east of the Ullugh-kbl stretches a series of lakes which I did not visit, 
all more or less embedded in die sand. The smaller of tiiese lakes, which have l)een 
recently formed by the river, or at any rate traversed by it, belong to a different 
t}'pe from those we have been discussing, and are described along with the river. 
The nearest neighbour of the desert t}‘pe which the Ullugh-kbl has is the Bajir-kol, 
a long, narrow* lake dtrided into several basins. The next, the Kum-k 5 l, is rather 
small, and is described as being of a more circular shape. Then comes the Torpak- 
oldi. 'Die jalang'dscliajir is bordered by sand on the south only; on the 7th May 
water entered it from the river by an upper canal, but left it again by a lower canal 
called Siisuk-kok-alasi, or the Clear-w-ater Arm. TJie next lake in the series is also 
called the Bajir-kbl, and is said to consist of four separate basins, of w'hich the tliree 
upper ones bear the names of Lakuluk-kol, Dschan Nias-kol, and Muhamed Aru-ko). 
'fhe tiny lake of Muliamedne-kbli is not embedded in sand. After that follow the 
Gbime-kati (no. 2), Tschapghan-kol, Karaune-tokkan-kbl, Talaschti-kdl, Boba-uktusu, 
Basclitage-k&l, Laj-baskan, Begelik-kbl, Ojman-kol (though this belongs rather to 
die rii'cr and is described in connection with it), and the Kbk-kbl. 

On 251)1 May I made an excursion by canoe to the lake of Begelik-kbl. The 
way to it lay across the Jak^nlik-kbl and Talei Kullune-kbli, after which we dragged 
our canoes across an isthmus no m. wide and launched them again on the Katik- 
arik, which issues last from the small lake of Uktusu, but starts from a point mid¬ 
way up the Talaschti-kb). On the isthmus in qu&tion w'e found tivo huts, inhabited 
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by three families of in all 15 persons, 'ITie Kaiik-arik is in reality an old bed of 
the Tarim, and at the time of oitr visit was pretty- full, although the current was so 
slow that it w'as hardly noticeable, and consequently the water was perfectly clear. 
It was e\'ident that this bed had only quite recently been discarded by the river. 
The characteristic alluvial deposits and erosion banks were as distinctly marked and 
as sharp-cut as any part of the river in ubich its acdiity is most pronounced, 'Fhen 
ive came to a point where the old bed of the Tarim w'heels away to the north and 
Ls quite dry-, while the Katik-arik, which has hitherto flowed along the old bed, 
turns off to the south in numerous winding loops. At Its very' first loop it divides 
into two arms, of which the one on the left goes to Toktaghono-niandscharllghi on the 
old Tarim, and then enters the Ojman-kSl, whilst the one on die right continues 
on to the Bcgelik-koL Wliere the latter contracts, its current w-as pretty lively, but 
in the open reaches there was scarce any current at all. In one of these the depth 
was 5.50 m.; the other soundings that we obtained were 3.50, 2.50, 4.10, 3,30, 

ami 4.0 tti. Thus the canal is tolerably deep throughout; in one place only did we 
find a very shallow ledge with a lively current. Just above a district called Usun- 
kara-tschilan the Karih-arik (the Hard Canal) is joined by another branch-canal known 
as tile Tschong-aghb, or the Big Mouth, It w-as at that a'me dry, except for a little 
stagnant water at Ils end. The expansion of the canal bearing the name of Gdlme- 
kadaghan is encircled by recti thickets, tall tamarisks, and poplars, growing on sandy 
soil. These, although young, are tolerably vigorous, but neither so dense nor so 
decayed as those alongside the old river-bed. Close to the right bank is a ridge 
of sand. Small baj=s or coves, surrounded by reeds and suitable for fishing, are 
called here also i&ttrtd or i&juL Another expansion is known as Koseb-arukde- 
boldschemasi. llien come the district of Istam Begi-kadasi and a second GSlme- 
kadaghan. Immediately below this last there are yet otlier huts on the left side 
of tlie stream; these are said to have been inhabited by the people of Tikenlik 
before they migrated to their existing quarters. My guide, Kirghuj, had been one of 
tliem; hence his minute acquaintance with the geography of tliat region. Most of 
the people removed from this site 20 or 30 years ago, though some lingered on 
until 16 years back. Crossing y-et one more expansion, and traversing a narrow 
we emerged upon the first !>asiii of the lake, Aghk-kbl. Beside this section of 
the canal and its last expansion there Is forest of young poplars, luxuriant though 
dead. Most of the trees stand in the water, and more or less deeply; they are 
grey and witliered, and nothing but the stems and the larger branches are left 
Probably this forest, wliich is thin and of no account, flourished at a time when die 
supply of water was not so plentiful. Then from some cause or other the inflow 
into the lake was stopped, and the locality' dried up completely and the poplars 
withered; but the water hamg returned, they are now drowned. Amongst the 

braises Itat rtnuin of At t sipodB of vory laroe 

black waterfowL ^ ^ 

The hke as we paddled out upon it, lay as still and bright as a minor; there 
was not a br^th to eruinple its surface, and the outlines of the dunrs were etched upon 
it «,th remarkable vividn^. T^hcn, threading a contraction of the lake, Beglaming- 
boltasi, we issued upon the middle basm known as Ghol-k6l, which we crossed to- 
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wartb the south-south-cast This is separated from the third basin, the 'I'tii'adakc- 
kiil, by the Bakini-boltasi. At the south end of this basin there is a large bay, 
with ragged shores, calletl Taschtan Kullune-kakinasi. From the shore of dife ex¬ 
treme outlier we saw in the direction S, 40* W, low, flat sand wtli two or tliree 
small beds of kamisch, and bej’ond that again at some distance high dunes, pointing 
to the presence of a liajir. On the whole the sand in this locality does not seem 
to be as high as beside the other desert lakes. In the bay at the south end of the 
thirti basin there are a few' islets overgrown with reeds, and the reeds grow’ also, 
thinly, on die lake-shore. On our way back we made first for the east side of the 
Tuvadake-kSl, then crossed that basin to its west side, where, ividi die view’ of 
saving dme, we dragged our canoes over a tongue of low sand, at the narrowest 
part of a peninsula. In the middle of the isthmus there was a deep pool, filling 
the bottom of a hollow in the sand. Then we launched on die basin of Tais-kSl, 
quite a large sheet of water, which again has a bay at its south end. Passing on 
the left the deep bay of Avul Nias Bekni-kakmasi, we landed on the blunt-ended 
peninsula, planted with tamarisks, ivhtch forms its eastern border. This »four-winged» 
lake ts in general poorer in vegetation than die odier bkes we visited: the poplars 
are few in number, so too are the tamarisks, and where reeds occur they are scantj’ 
and ill-thriven. On the other hand the Begelik-kol is well-stocked with fish; w'e saw 
antelopes, roe-deer, and hares, and twenty-six years before my guide, Kirghuj Pavan, 
had shot here a wild camel, as it ivas wandering along the shore; by its track, it 
seemed to have come from the south-west. Whether and to what extent the ivild 
camel frequents that desert the native inliabitants were unable to tell me, but they 
thought it did not come there. At all events the fauna was richer and the flora 
poorer than beside die other lakes, both circumstances probably the result of die 
lakers great distance from the river. Wiereas the vegetation has been less success¬ 
ful in establishing itself there, the wild animals are less disturbed oiving to the distance 
from human habitations; besides the people prefer fishing in tlie Talei Kullune- 
kaii and the Jakanlik-kbl From the top of the dune on the peninsula w-e 
obtained a commanding view of the bay of Nias lick, and of die detached lagoons 
which lie amongst the sand to the north of it. To the west, on the far side of the 
next sandy isthmus, lies the Basclitage-k6l, its northern parts smothered in vegetation, 
while to the soutli-w’Cst it is bare of such, and divides into two bays in the same 
way as the Begelik-k6l. Beyond yet another sandy ridge we saw the Talaschti- 
kol, w'ludi b said to be quite as long a.s the Begelik-kbl, but on the other hand 
is excelling]y narrow {tar jilgha = »narrow valley>), 

Tlie day was oppressively hot; the water in die middle of the lake had a 
temperature of C,, and the sand was painfully hot, even dirough tliick-soled boots. 
In fact 1 was amazed tliat the natives, who went barefoot, did not bum their feet 
All the morning and until past noon it was perfectly still, but in the afternoon a 
gende breeze sprang up from the south-w'est. And later on in the day I had an- 
otlicr opportunit)' of witnessing one of those characteristic anti violent storms w'hich 
are the most powerful factor in altering the distribution of both sand and water in 
that part of the world. Up above the dune-summits in die east rose black trumpet- 
sliaped columns. Widi amazing swiftness they increased bodi in size and in number. 
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At firet the approaching liarbiogers of the tempest hung tiown like a curtain, with 
a serrated edge at the top, white the sky was streaked with black bands; but soon 
they all melted together into one opaque mass. The darkening of the sky in this 
awe-iiKpiring way is caused by the fine dust; it is this which gives to such a tem¬ 
pest its distinguishing name of £ara-^uratt, or »black storm*. The cloud of dust 
must rise to a considerable height above the surface of the earth, for the interval 
which elapsed between the moment when we first saw it to the moment when it 
struck die lake ivas only 20 minutes. During this time it travelled a distance of 
fully km., at a speed of at least 30 meters in the second. During this period the 
lake ivas again as calm as a mill-pond, its surface like a mlrrorj but a grim gloom vias 
gatliering in the background. Tliere k an ominous stillness in the air, an oppressive 
silence everywhere, even the mirk on-coming tempest, which h rapidly approaching. 



Fig. ^^2. A CANOS ON THl BEOELIIC-S^jL, 
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a storm like that, to be out expoiied to its utimitigated fur)s and to ivitncss its 
effects with one's own eyes Is worth a little risk. Anybody who iiisits that region 
would, without ever having seen one of these stomns, say at once, without hesitation, 
tliat the dunes be sees could only have been piled up in the way they are by the 
wind, blow-ing repeatedly and witli unparalleled violence from the east; but it is only 
after witnessing a kara-buran, and personally experiencing what it is like, that one 
obtains a dear conception of the relief of the surface, and of tlie processes which 
lead to it. Incredible masses of finely comminuted dust are carried on the wings of 
die wind far across the plains of Turkestan, nor are they dropped until the at¬ 
mosphere becomes perfectly still again, and even then it is generally a couple of 
days before the air thoroughly clears. The sand however does not accompany 
the dust; you botli see and feel that it remains behind. You see the compact 
masses of yellow sand which the storm has whirled aloft speedily dissolving again 
on the leew'anJ side of the dunes; they fade away and disappear in the dark-grey 
liazc, which the tempest trails behind it. You feel also that the atmosphere cannot 
be charged with sand, for if it were so, you would feel, as you do feel when you ivalk 
over the dunes in a storm, the incessant stinging of its mjTiads of parddes as they 
strike you forcibly in the face. From the fine dust you do not on the other hand 
e.xperience so mudi as the faintest tickling of the skin; in fact, you are unable to 
feel it at all, Tlie only inconvenience it is to you is that your throat soon turns 
dry, and the inner comers of your eyes get filled. 

The impression which such a tempest forces home upon you is, what an enor¬ 
mous deBation or power of transportation the wind must possess in a region such as 
this I All the fine dust which is produced through weathering and odier agendes in 
the mountains of Central Asia, greatly disintegrated as they already are, all the dust 
which is produced by the friction of the particles of sand, grinding one against the 
other, and all that which originates from the mud deposited in the lakes which sub¬ 
sequently dry up ^— it Is all borne westwards by these storms. Assuming diat, during 
the stormy season, there is one black tempest a week, then each such storm carries 
away all the products of disintegration which have been accumulating throughout 
the preceding week and transports it a long w’ay towards the ivest. After the ces¬ 
sation of one of these tempests it is quite noticeable how >clean sivept* tlie surface 
appears; but it does not wear that ajipearance long, for the dust which is hovering 
in the air soon begins to settle again. At the end of a few days* calm, after 
a storm of this character, a layer of dust is deposited upon the sand, causing one’s 
footsteps to stand out in lighter colouring. 1 did not attempt to measure the quantit>' 
of dust which one of these tempests is capable of carrying away with it, and indeed 
any such attempt would be attended with considerable difficulties. But on the as¬ 
sumption tliat every cubic meter of the dust-laden atmosphere deposits a layer '/>“ 
mm. thick, or in other words ^/idoow of its owm volume, die total amount is soon 
seen to run up to altogether fabulous and unmanageable figures. If we assume an 
ordinarj' storm to travel at the mean velocity of 30 m. in the second ’— and 1 kave 
measured 27 m. at the surface of the earth — also that the dust-bearing strata of 
the atmosphere Iiave a depth of 200 meters, and further that these strata stretch 
right across the entire Lop region, a distance of 20Q kilometers, then in the space 
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of to ininutcs only we obtain a volume of 7,200,000 cub. m, of tlrift-ilust, or if the 
storm continues 24 hours, a volume of 1036 mtllion cubic metem, equivalent to 
a loess deposit 0%'er the whole of East Turkestan of between 2 and 3 mm, in 
thickness; or the same number of centimeters if we assume that ten to hvelve 
such sev'ere tempests blow in the year* In the course of a century this would be equal 
to an elevation of the surface to the extent of from 2 to 3 meters. In several parts 
of the countr)', where the ground is free from sand, or barren, or sheltered from 
the wind, as in the bajirs and in certain parts of the Lop Desert, die traveller is 
often in danger of l>eing buried in the loose dust; and in the desert just namcvl 
he always prefers any surface to the dust-choked depressions to travel on. That 
similar depasits of loess never succeed in forming in exposed situations is quite self- 
evident. The dust which is dropped by one storm is carried on fartlier by the next. 
In a word, it is in never-resting circulation, giving rise to the desert haxe or dust- 
gloom which is so characteristic of East I'lirki^tan; it is for this reason that you 
are seldom able to distinguish the mountains which girdle it round, even from a 


comparatively short distance away, TJie dust which falls on die windward side of 
the dunes Ls blown away, that which falls on the leeward side has every prospect 
of l>ing there, at any rate in part, and of being covered by the dowo-fiowing sand; 
nor will it come to light again undl after die dune-mass has taken a full step in 
advance, when after its century-long rest it once more begins its peregriiiations If 
the ground is moist, the dust which falls into the bajirs remains in great part where 
it fails; otherwise it is whirled up again by the north-east and south-west winds. 
1‘he dust which falls among the belts of vegetation is retained by the roots, and so 
becomes an essentially contributing factor to die circumstance noted by Prschevalskij, 
that the lower Tarim flows as it were between ramparts, and that at a higher level 
than the adjacent country on either side. Finally, the dust which falls direedy into 
the river, or which is immediately caught up and carried along by its erosive pow-er, 
finds a resting-place partly in its marginal lakes, partly on its countless sedimentary 
deposits, and partly in its terminal reservoir. The larger quantity finds its way into 
the last-named, that being die goal towards which the entire sj'stem is continually 
moving with concentrated energy, 'I'o the deposition of sediment there exists a limit; 
it IS reached when the erosive power of the stream and the power of deposition im¬ 
plicit in it5 water counterbalance one anodier. llie sediment which is laid down at 
the season of low water is .swept away in the succeeding Iiigh-vvater period; thus 
during these two seasons it is in a state of intermittent movement, and only comes 
to rest during the former. Fresh material is continually being brought down from 
above, but the banks of sediment gravitate on the whole towards the tcrmimis of 
die river, the Kam-k^chun mamhes. There it is finally yielded up by die stationam 
filtering water and falls 10 the l>ottom, and like the dust under the dunes enters 
u,>on Its century-long rest. Nor will it resume its r>eregrinations until die distribution 
of the water undergoes an alteration. Howev^ small a particle of dust may be, it 
never be d^troy-ed and can never disappear. Its destiny is inexorably knirted 
to the husiory' of the development of the Tarim basin. So long as it is exfiosed it 
mast follow die movements of the atmosphere and the water; when brought to r^t 
,t finds Its own speaal niche under the law of the earth^s attraction. But h can never 
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get out of the basin of the Tarim; the limit of its migrations is tlie ring of moun¬ 
tains wliich girdle that basin all round. To tlieir feet it may indeed be carried, it 
may be over a i^ist distance, but once it arrives there, there it must remain. The 
baiun of die Tarim is a receptacle which collects and stores up solid materia}, but 
never parts with it again. During the millenia of years its surface must be raised 
and levelled, and in fact it is eacei^vety Hat, indeed practically horizontal. Wliile 
the wind blows the dust westwards, the river, in so far as it gets the dust into its 
power, carries it back towards the east When a river, such as the Kerija-darja, is 
no longer able to reach the main stream, it becomes appreciably shortened by the 
sedimentarj’ matter which it brings down itself, by depositing it in the desert on a 
lajdang or >silt bed*, which sometimes grows to a considerable size. 

All this will help to emphasize the importance which attaches to a desert storm, 
a kara-hitran. When the effects which these produce in thousajids of years are all 
added together, it is obvious they must leave perceptible traces behind them. Winds 
from other quarters than the east, seldom waxing as they do to the power of actual 
storms, do but arrest and retard a little the final issue of these easterly tempests. 

The factors therefore w'hlch in this part of Central .%ia cooperate in die re¬ 
formation of the earth’s surface, are thus, apart from disintegration, w'hich has its 
own special field in the encircling ring of mountains, —* are thus the wind, the water, 
sand and dust, the last tw'o being the products of disintegration. ITie wind carries 
away the products of disintegration and piles up the drift^nd into wliat are almost 
mountain-chains. Tlie water levels dow'n, and has already so far done its work, that 
the Desert of Lop is almost everywhere horizontal. The sand is disseminated all 
over the face of count^)^ smodiering the vegetation. The dust, a commlnutKl 
and volatile material, hovering between sky and earth, Is quite as much a meteoro¬ 
logical as a geological dement; for wliile it is the transporting power of the wind 
which carries it away from the rock out of whose ribs it has been loosened by dis¬ 
integration, it is none the less a meteorological factor, not so much because it constitutes 
a peculiar variety- of precipitation, as because it produces upon the temperature 
relations at the surface of the earth the same effects as are produced by a heavily 
clouded sky. Not only does it check insolation, but it also raises die night tempera¬ 
ture, by acting in the same way. as a compact veil of clouds whicli checks radiation. 
Thus the dust play’s a double role: in ]jart it contributes directly to the formation 
of strata, and in part it hdps to minimise differences of temperature, and thus to 
some extent acts as a dieck ujion disintegration. 

I need not add, that human agency is likewise a factor which cannot be ne¬ 
glected in an enumeration of the operative causes to which the physical conformation 
of this part of the world is due. The cultivated area is confined to soil which is 
composed of amlian matter that provides the agriculturist with a grateful medium to 
work witli, the dust in these oases being bound by vegetation. Through tlie agency 
of man the river is deprived of an important part of its volume. Hut there is one 
force of nature over against w-hich man is powerless, and that is the drift-sand. He 
does, it is true, do his utmost locally to check its advance; but he is soon discom¬ 
fited, and abandoning his fields has to betake himself to safer regions. Nothing proves 
this more plainly dian the ruins which I discovered in die Kerija Desert in 1896, 
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The Storm has carried us too far away from our lake; let us therefore return 
to the Begelik'kol. T thought it however wortli while to dwell a little upon this natural 
resolution which plays such a characteristic and important role in this part of Asia. 
But no description can give an adequate conception of the reality; it is absolutely 
imperative to have actual experience of such a storm to understand its power and 
its effects. It spreads iLsdf like a pall over tlie earth, and is not without its aive* 
inspiring influence upon the mind. For my own part, I welcomed these storms, not 
only for tire instruction they afforded me, but also for the coolness they brought, 
and not less for the day’s relief they secured us from the clouds of gadflies, gnats, 
an<I mosquitoes, which at tlrLs season of the year make a visit in the Lop country 
a veritable purgatory'. 

Let us now look at the results obtained from the trip across the Begdik-kbl. 
w'hich I have described above. As usually happened, I w'as forced bj* the storm to 
discontinue my soundings; consequently my data are not sufficient for this lake either, 
and the only claim I can make for die map I offer is that it is a reconnaissance, and 
IS only suffiaent to give an approximate idea of tlte topography and bathymetrical 
relations of the lake. Accepting the nomenclature of the natives, we find that the 
lake is divided into seven basins, all however intimately connected one w'ith the other. 
If however we look at them m the light of the maximum depth, they shrink to five, 
all situated on a gently cun'ed S extending from north to south. The largest lake 
is the Aghis-k 5 l, or the »Mouth Lake>, situated farthest to the north; it was here that 
we were most unfortunate m our soundings. This lake is connectal with the last 
exiiansion of the feeding^canal by a narrow watery passage, led between two pieri. 
through which a gentle current was running into the lake. The Ku'tuttu — Where 
the Swan was Qiught, is regarded by the natives as an independent lake, thoiu^h 
connect^ w'lffi the Begelik-kbl, and supplied by it with water. But as seen from 
our of vantage on the dune it had rather the appearance of a bay or apo- 

phj'sus of tile east sJiore of the Aghis-kbl. Next comes the sound of Begla^-boliLi 
bei^jeen tW'O sandy peninsulas, and south of it lies the Tais-koi, or 
the Shallow Uke, The name is very appropriate, for dm lake does appear to be 
a couple of meici^ 1 ms deep than the others. It too possesses two bays, probably 
boffi very shallow, but only the more northerly one is named. Between the Tai^-kol 
U.C Ghol-k8,, or Deep I^e, liee ,heU-eIa alread, 
ph^s heap of Kind a, the end of a nam„v slaJk. Here k the aoLd of Asia Baking 

not only of the general shallowness of these lakes, but also of th ^ 
persistent flatness of the country as a whole and of the h ^ 
undulations, A region such as this «n i'. • ^ ^ 

presuppose sedimentary' deposits to have been fi^iCf^T niftier conditions which 

to be dropped from the ^ospherTlL^ u T 

P \e. If Its narrow sound were filled with 
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san<i, the southern bay of the Tuvadake-koJ would form die first bajir of the 
Begelik-kbl. 

Taken as a whole the Begelik-k 5 l is 11.6 km. lotig^ with a maximum breadth 
of 4.15 km. It Is con.sequentIy appreciably larger than the lakes 1 have d^cribed 
above; and it likewise differs from them in its peculiar and fantastic sliape. For 
whereas they are more homogeneous and self-contained, and dther elliptical in shape 
or composed of two basins, or, again, resemble a section of a river-bed, the Begelik- 
kbi is, as it were, plucked asunder, and it is po^ible that die tivo bays, the southern 
bay of Tais-kbl and the Ku-tuttu, are both more irregular and penetrate deeper 
inland than I was able to perceive from the canoe. Otherwise all the characters 
which we liave found to distingtiish the desert lakes recur also here. The separate 
members of the lake are prolonged, if not in the usual north-north-east to south- 
south-west direction, at all events from north to south. The Ku-tuttu and Avul Nias 
Bekne-kakmasi are even prolonged from north-west to south-east, and this direction, 
taking the prevailing winds into account, is a more reasonable one than the usual 
north-north-east and south-south-west 

Another feature common to the Bcgelik-kot and its associates is that it too 
has its greatest depth on its eastern side, under the highest dunes, while it shallows 
towards its wrestem shore; this is especially true of the Tais-koL The extreme north 
of the Aghis-kol is likewise shallow. In this part of the take the isobathic lines for 
2 and 4 m. run a long way out from the shore, whereas on the east side of the 
lake they come dose together under the dunes. The shape of the lake is of course 
determined by the configuration of the underlying substratum and die arrangement of 
the dunes. 'I'o judge from the contours of the Begelik-kbl neither the one nor the 
other of these determinants is so precise or so distinct as in the case of the other 
lakes, where it is almost everywhere poisible to distinguish two long anti stupendous 
accumulations of dunes, one on each side of the lake. Here too there are indeed 
accumulations of sand, but they are not so acairately arranged, and are broken 
and truncated- Even with die naked eye it is easy to perceive that these dunes are 
not appreciably lower than die dunes beside the lakes we have already considered. 
Neither is their parallelism so regular: on the east side of the Tuvadake-kbl there 
15 a dune running north and south, and another on the west of Nias Bek’s bay and 
the Tals-kbl, although in the north it inclines slighdy to the north-north-west. On 
the peninsula east of the Ghol-kbl there is a dune which lies distinctly south-soudi- 
east and north-north-west. Tlius the Bcgelik-kol lies in a part of the desert in ivhich 
the sand Is not only lower but le:® regularly cohesive than in other parts; and it is 
to this circumstance that ive must attribute the fact of the greater depth of these 
lakes. Facti- of the easternmost part of the 'riivadake-kbl the conformation of the 
sand allows comparatively free access to die wind, and there can be no doubt that 
the particular locality was formerly, at a time when there was no water in the lake- 
basin, exfiosed to more energetic wind erosion. As I shall have to discuss the sandy 
desert and its extent in another part of this present w ork. I will only say here, that 
the increasing deptli in the lakes as we descend the river is not merely a matter of 
chance, due to die small number of soundings taken, but it is due to odier causes. 
The maximal depilis of die four lakes I measured are as follows; — 
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Golme-kat! . , 
Karan nelik-kol 
Ullugh-kol . . 
Begelik-kol . , 


7.0 m. 

9., > 

10.0 * 
iT.e » 


And since the altitude of the sand decreases /S'drt passu in the same direction, 
the inference forces itself upon one, that as its elevation increases so does the amount 
of protection it affords against the erosive energ>' of the wind. Further on we shall 
see what takes place in those parts of the Desert of Lop in which there is no sand, 
and where the day substratum ts consequently exposed to the unmitigated violence 
of the winds from ev^erj- quarter of the compass. Tliere deflation and corralion 
combine together to accomplish a gigantic task, a task initiated by die w ind, which is, 
so to speak, a carpenter's plane of colossal dimensions, and works it with a power 
that nothing can withstand. 

On asth May the dimensions of the Katik-arik were — breadth, 19.4 m.; mean 
depth, t.w m.; mean velocity, ai44 m.j and volume, a.ss cub. m. in the second. The 
branch which leads off to the lake had the following dimensions, breadth, 21.3 nu; 
mean depth, o.(+ m.: mean velocitj’, 0.5(7 m.; and volume, 1.7 cub. ni. in the second. 
The difference of i.[5 cub. m. linds its way therefore into the Toktaghono-mandscharlighi 
on the old Tarim, and thereaiter falls into the Ojman-kol. 

In round numbers the Begelik-kBl has an area of 30 million square meters, 
and a mean depth of this bcang the mean of 8S soundings^ so that the 

amount of water in it was [ 10 million cubic meters. Althougli tlie maximum dcpdi 
is greater than in die sister lakes, the mean depth is considerably less, though tliis 
result may be to no small degree only apparent, owing to my not being able to 
complete several senes of soundings. At any rate, it is certain that this lake is 
grtater than those we have lately been discussing. 'Hie feedtng-canal was evidently 
falling and its volume diminishing. In consequence of the general subsidence in the 
river, the surface of the JakSnlik-kbl dropped a cm. between 9 p. m. on the 24tli May 
and 7 a. m. on the 26th May. On the very shallow threshold where we measured 
die inflow canal of this lake the maximum depth was 22 cm. Thus a drop of only 
22 cm. in the general water-levei is sufficient to cut die lake off entirely from die 
nver. The lake was, at the date mentioned, pretty full, and the evaporation and 
absorption kept tolerably even pace with the subsidence in the little lakeof Uktusu 
from w^ich the canal last issued. Were tliis not the case, die big, shallow lake 

“P > ""■'h monger .aa™-rional. flo™ 

through me cMal in feci the uiier tt-ould pour through it like a cataract. 

for i' ^"r k°”l '** in respect of the structure of its canal; 

fee Bt^^lik-kol tuTkoned from fee old abandoned nver-bed, runs to a length of 6.„ 
km. 'Vfec wc had pass«l fee shaUoiv fereshold at the point where fee Toktaghono 
branch is shed off, the depth increased suddenly to i and m 
^rdon of the ca^. which is shut in b, dun. nl^^l 10“ J itg^^ed as aT^^^ 
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Just in the locality with which we are now cleaJing^ the Tarim has sliiftecl 
its bed, but tliLs rime, contrary^ to its wont, it has deviated to die left, that 
is to die east. Beginning at Bulung^u, it runs alongside the sand, and formerly 
gave origin to the lakes of Gslme-k2ri (No 2), Tschapghan, Karanne-tokkan, Talaschti, 
Baschtage, and Begeltk. All these lakes are said to be old, and strange to say, 
die natives of that district aver, that they are natural depre^iioiis in die desert, 
which have been hllcd by letting in water through canals dug from the right bank 
of the former river. It is however greatly to h; doubted if this was the case, at 
all events as a general rule. It is more likely that the river, at some period when 
it carried a bigger volume than it do^ now, overflowed its banks at the season 
of high water^ But as the river has also for long distances embanked itself betiveen 
natural ramparts, it is possible that the natives have in places cut these through 
with the view of procuring for themselves fresh hshing-grounds. 

But the river haring altered its course, some of these lakes are now cut off 
from it, and are consequendy shrinking and turning salt. Those of them, however, 
whose canals are sufliciendy deep still continue to be augmented from the old river- 
be<l. The canal which furnishes water from die new river to that part of the old 
river-lied in which we found the Katik-arik is the TaJaschti-kok-alasi; both abo\'e 
and below diis canal die old river-bed is dry'. But as diere is a limit to the amount 
of water contributed by this canal, even in the hlgh-fiood period, diere is doubdess 
a period of defecation in store for most of these lakes, and they are advancing 
towards it at a rapid pace. Beside both the Basditage and die Talaschd-kOl diere 
were formerly villages, which are now deserted. The w'ater in the last-named is 
however still so far fresh that it affords profitable fishing. Every now and again 
it is v'isited by a hsherman's canoe, the crew of which find occupation for a few days. 

The Begelik'kdl gets its name from the fact diat it afforded the best fishing, 
and consequently was always let to the beks. Below it there conies y'et anodier chain 
of desert lakes, about which I posisess nodiing but oral information. Amongst these 
are the K6k-kol, or the Blue Lake, and Baschtage~kol (No 2), the breach in the 
dunes leading to which we saw south-south-west from Ottak-kbl. Aldiough neither 
receives now any frtsh inflow, they both contain fresh water. On the aSdi May 1 
passed the now dry canal which leads to die lake of Ettek-kol; this too U no longer 
fed at the high-water season, and consequendy has been converted into a concentrated 
salt daschi. And the same fate is also said to have overtaken the Schikak-kbl 
'Ilie next lake in the series is the Gliodsche-tutghutsch-kBl, which is also embedded in 
the sand. It lies a pretty long way from die river, and Its feeding-canal is now dry, 
so that its w'ater is salt. But that it did contain fresh water formerly is evident 
from its name, which meaas »\Vhere the Feathers of die Wild-Duck were Gadicredi, 
'file Kotschkatsch-ko) on the other liand doas receive water at die season of high flood. 
On the first of June we passed the last lake in this long chain. It is situated Just 
above Arghan, and bears the name of Baschtage-kol (No 3), but is also knoivn as 
the Muhametlning-baschtage-kol (the Upjier Lake of Muhamed). Tt is said to be di¬ 
vided into three basins — Aghis-kbl, Tughadake-kdl, and 'Fschapghan-koL 


yemruiy ij> Cmtroi Aliit. 
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CHAPTER XIX. 

GENERAL CONCLUSIONS REGARDING THE LAKES. 


I have now taken account of all the desert lakes on the right bank of the 
Tarim, of which I have any knowledge either from my own observation or from 
oral information supplied by the natives. I do not of course pretend that my list 
is complete, for it is (juite possible that one or other lake may liave escaped my 
observation, or tliat some which possess no names, or are not used Ibr fishing, were 
not mentioned to me. But even with those which I have named we have a pretty 
long series, all situated on the right bank of the Tarim between a point just below 
Karaul, and Bascli-arghan. The fact of my having been able to viidt, and more or 
less imperfectly study, only sk of them is of the less consequence, when we call to 
mind how closely they resemble one another, and that they all alike owe their origin 
to the same hydrographical circumstances and the same configuration of the substratum. 
The material 1 did collect is at all events quite sufficient to allow of the ncc^sary 
conclusiorLs being drawn with regard to their formation, and the part they play in 
the physical geography of the region. 

Recapitulating what 1 Imve said above, I will fast give the names of the lakes 
in order. ITiey are: 


Teis-k6l . . , 
Tus-alghutsch 
Sejt-kol . . . 
.•\ghesi*k6l . . 
Dascbi'kbl . . 


Tana'-baghladi 
Tald Kullu-tschapglian 


Basch"koI . . 


Uja-kol . . . 
Jangi-kbl. - , 
Gtilme-kaii-kbl 
Toghraklik-k6l 
Karaunelik-kel 
Tajiri-kakmasi 


or the Shallow Lake. 

> > Lake where Salt is I'aken. 

* » Sejt's Lake, 

> » Aghesi’s Lake. 

* > Lake of die Salt Pool 

* * Lake Dammed by Tana. 

’ * Lake Dug by 'laid Kullu. 

» » Upper Lake. 

* j L^e of the Reed-thickets. 

» » New Lake, 

* * Lake of the Lost Net 

* * Poplar l.ake. 

> * Lake of the Karaune-bird, 

* » Tajir’s Bay. 
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Ullugh'kol.or the Big Lake. 

Bajir kdl . * » Bajir Lake. 

Kum'k 5 l . . > » Sand Lake. 

Torj>ak-cldi ..... * » luike where the Calf Died. 

Jallang-clschajit .... * » Naked Lake. 

Bajir-kdl (No 2) . . . > * Bajtr Lake. 

Goline-k^ti (No 3) . . . » » Lake of die Lost Net. 

Tschapghan'kol , . , , » » Dug Lake. 

Karaune^tokkan-kdl . . » 1 Lake where the Kamiia-bird Breeds. 

Talaschti'kol. » > Disputed Lake. 

Boka~ukttisu ..... * * Old Matins Little Lake. 

Baschtage^kdl * .... * * Upper Lake. 

Laj'baskan-ko] . . . . » » Silt-hlled Lake. 

Begelik~kd] ...... » 1 Beks* Lake. 

Kok-kdl . . > » Blue Lake. 

Baschtage-k 51 (No 2) . » > Upper Lake. 

Ettek-kol > > Western Lake. 

Schikak-kdl ..... » » Lake where one Lies in wait (for Fish). 

Ghodsdie-tutghutsdi-kol » > Lake where the Wild-Duck*s Feathers arc 

Gathered. 

Kotschkatschi-kbl . , . * > Kotschkatsch’s or the Swallow Lake. 

Basditage'k&l (No 3) * * * * Upper Lake. 


From this it results, diat there are no less than 35 lakes embedded in the 


sand along the right bank of the Tarim, In all probabiUtj' thej’ really number far 
more. In the following table I give tlie names and particulars of those which 1 
cither measured topographically, or else’sounded, or both: — 
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— 

1 ” 
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If now 1 may from the materials at my disposal venture to draw any con¬ 
clusions applicable to the lakes as a whole, 1 will do so by making a beginning 
with the column of areas in the uble last given. This fumishes^a mean area of 16 
million square meters for each lake. Let us assume that each of the other twenty^ 
nine lakes possesses die same area, and that dieir mean depth is 4 .y 3 , die average 
mean depth of the three lakes I did sound. This gives for all these iwentj’*nine 

* T have omitted from this tbt the Eltek-lwjir, or the Westetu Deprosion, and the Kaltsdiini- 
bajiri, or Kallschin’s Depiesaon, because U«*y w ptobahly without water. 
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lakes together an area 464 million square meters, or, including the six already oon- 
sUlered, a grand total of 564 million square meters; from which we obtain 2,667,000,000 
aib. m, as the cubical capacity of all the thirtj'-five lakes together, a figure which 
is too small ratlier titan too large. For, setting aside any lakes that may have escaped 
my observation, there is this fact to be reckoned witit, that one of tJtese at the 
time of our visit was actually ascertained to have dropped 1.34; ni. since the last 
preceding high-water season. If we imagine all the lakes to be empty, then the 
river, even when it carried, as it did at Schirge-tschapghan on 19th April, a volume 
of tot cub, m. in the second, w'ould require a space of 306 days of 24 hours each 
to supply them with this 2.6 milliard cub. m, of water; and if it carried, as it did at 
Jangi-kbl on 16th May, a volume of 66 cub, m. in the second, it w'ouJd require no 
less than 468 days of 24 hours each to fill all tltese parasitical basins. These figures 
furnish some idea of the immense tax which these lakes levy upon the river. In 
point of fact however they are all more or less constantly filled, and the only losses 
they sustain are through evaporation and absorption. If we assume, and the assumption 
is radier under than over the mark, that the quantity which is annually lost in this 
way amounts to a layer one meter deep over their conjoint area, the total loss from 
this cause would amount to no less titan 564 million cubic meters. And in order 
to make good tltc loss thus occasioned, the river would require, assuming its volume 
to be 66 ctib, m, in the second, a space of 99 days in which to empty itself, with¬ 
out deducu'on. into these depressions. In odter words, the Tarim is compelled to 
yield up one-fourth of the whole of its annual discharge in order to supply thtiie 
marginal lakes. This is tantamount to saying, that tlie Kara-koschun is deprived, of 
one-founh of its volume simply to feed these lakes alone, regardless of the innumer¬ 
able lakes and lagoons which Ivang upon the river all along the other parts of its 
course. The greater the increase in the voiunte of these desert lakes the greater 
the loss of the Kara-koschun. At any rate this has unquestionably been the case in 
the latest stadium of the river’s history. The Tarim raises the height of its in¬ 
closing ramparts by arresting the dust and binding it together by means of the 
retentive power of the belts of vegetation which accompany iL The higher these 
ramparts grow die greater becomes the liability of the river to overflow and inundate 
the countr>' on both sides, and die greater consequently its tendency to fill all the 
depressions there situated. For this reason 1 found that the Kara-koschun is far 
smaller m si.e than Prschcvalskij states, although only twcnt>- years elapsed between 
our resp^uve visiU. The diminution is also attributable possibly to other factors 
as well, for instence, a more e.xtensive use of irrigation in East Turkestan, But the 
nver c^not obviously go on for uvor building up thono conlaining mmpartn, and 
raising us olvn bod by laymg doii-n aaiimemary deposits; on the contrary, it is very 
quick to responii to alterations of level, and frequently changes its heti. For in- 
^ce, along *e stretch where the Begelik-kBI and its sister lakes lie, we have found 

evL^rarto ihTrl ’‘a"'’- “ =‘" 

lakes aTwc ha» h f'““ ‘‘ '■“""“"‘y 

of this would be lliat^A disappear m Mu. A natural consequence 

tins would be, ilutt tlte icrnuoal reservoir of the rivermyatein would begin ^pand 
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again. All these changes and vicissitudes arc the inevitable outcome of the circum¬ 
stances; they cannot wdl be otiierwise, and nobody need be astonished at die extreme 
instability which governs the hydrographical relations of the country of Lop. Matter 
is ever^-where subject to revolution and recurrence, but it is seldom that its trans¬ 
lations and metamorphoses take place so swiftly and in such reliable forms as here. 
‘ITie river preys upon the dunes that lie on the extreme edge of the sandy desert, 
and the sand it brings down fills its bed and raises it, at the same time that the 
descending dust raises the height of its containing banks. Both dust and sand travel 
eastwards with the water after having previously travelletl w-estwanls on the wings 
of die wind. Here a basin is filled ivith these two materials; its water b poured 
into some other basin elsewhere. Here a river-bed is obliterated, owing to the waters 
which have hitherto made their w'ay through it seeking a path in another direction, 
Everj'thing b in a condition of unceasing movement- The processes of the deposi¬ 
tion and augmentation of the masses of sand and dust procecxl slowly; but the 
changes in the direction of the waters lake place every year, and by sudden caprices, 
under our very eyes. 

Taking the mean length of the six lakes whose dimensions I ascertained, the 
strip of oiuntry in which all these changes take place measures 180 km. in length 
and to km, in breadth. It has therefore an area of 1,800 million square meters. If 
now- the total area of the lakes cquab 564 million square meters, it results that one- 
third of the entire region b under water. .As I have already indicated, there b the still 
further possibility, that lire dunes rest upon subterranean lakes or subterranean parts of 
the lakes which are actually visible. The remaining two-thirds of the surface consist of 
dunes of drift-sand, and to some extent of bajirs. And we may probably witli con¬ 
fidence apply die same proportions to the adjacent parts of the desert, and say that 
one-third of it consists of bajins, the remainder being covered with ^nd. The two 
circumstances which essentially render possible tiie origination of lakes are the pre- 
existence of the depressions and the river’s tendency to provide itself witli ramparts 
and to raise die level of its bed, the consequence of whicli b that the level of the 
river at full Hood tends to rise higher tlian die level of die adjacent country (fig. 253). 



Fig. rsj. 


To thb it might be replied, >why do not the same conditions prev-ail on the left bank?> 
The reason they are not discernible there is, that in its present position die river 
forms the di\iding-line between the steppe and forest country on the one hand and 
the desert on the other, 'llie endre Me£0|X>tamian tract which extends from thb 
part of die Tarim and the Kontsche-darja produces vegetation, the dunes being both 
rudimentar)' and sporadic in their appearance. While the sand-free parts of the 
desert are entirely exposed to die erosK^e force of the wind, this natural agent pro- 
tluces no effect upon the region of vegetation. On the contrary the forest arrests 
its progress; the dust it brings widi it b much more likely to be let drop on the 
leeward side of the forest, and there become quiescenL 'fhe kamisch steppe and 
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ihe undtrwo(Kls also Iielp to retain ilie icolian precipitation, ami fix it to the spot. 
Hence the belt of vegetatiorr lies only a trifling degree higher than the clesertt this 
explains why the Tarim and the Kontsche^arja do not unite before reaching Tiken- 
lik and Afghan. Tliey flow on dte opposite sides of a ridge, wliicii is being raised in 
consequence of the retentive power of the vegetation (fig. 254). As a consequence of 
tills we shall find tliat those arms of the lower Tarim system which lie on the extreme 
east have a tendency to flit to the east, and those on the extreme w'est a tendency 
to flit to the west. And the same circumstance explains to some tsitent also the 
tendency of the Tarim to spread itself out like a delta as it approaches its termina¬ 
tion; though the principal cause of this is to be sought elsewhere, and is discussed 
in another part of tliis work. 


Hg. 254. 


4L. 


Hic situation of these marginal lakes is easily understood when we bear in 
mind tliat the surface material Ls adtunmlated on the Idt bank, but is swept away 
on the right bank, and when this correlative process goes on centurj' after cen¬ 
tury, it niust inevitably leave an effect Iidiind it upon the course of the river, by 
tieflecting it to die right. The following reasoning, whilst professing to l>e theoretical 
only, without advancing any claims to be a new, or even too bold a theory, seems 
to me nevertheless ajjplicable to this case. De Geer has put forward the idea, that 
tile secular elevation which is going on in northern Scandinavia is caused by the 
dasdc recoil of the earth's surface, returning to its original position after getting rid 
of die dead-weight of its glacial covering in the Ice age. If now this Ice-cap, which 
Ls, 1 admit, inconceivably more compact and inconceivably heavier, tlian the sands 
of the 1 akla-makan, w-as able to exercise so stupendoas a pressure upon the underlying 
pnmitive rocloi, then it is a fair question, whether the pressure of the surjerincumbent 
sand m the d^rt just mentioned does not, though on a rery much smaller scale, 
exercise a certain amount of pressure upon the substratum on which it rests. Confining 
01^ attrition to that t>art of the desert which is bounded on the west by the line 
of con«o„ of the Nija-d»rja and the loaar cou,« of *e Kerija^darja, oo 
tilt nonli by the Tanm. on ihe cast by the Tarim and the Ettck-tarim, and on Che 
sou* by Che rschemchen-darja and the forest-bek of the astin-jol, or great southern 
1^, we have a region measuring itoaioo square kilometers. If now two-tbiids 
only of this ara w covered witli sand, we get a base equal to 73.300,000,000 square 
^ras. and if we put the mean altitude of dte saad'-aceumulatlon; atTn™ 
obtarn a mass of 3.565.500^100,000 cub. m. of santl. .A cubic meter of onlLarv sand 
wi^dis say about i.700 kg., sj that the total weight of-this mass of sand is eou^ tn 

43*.ooo,oothTO.oookg. Possibly ihisiinmcosewdghtexerts,aslhavesaidahove alocal 
this d^ noHiatir^ on r 

of disintegmrion which originaL^rd.'iZST 
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tend to accumulate in the central parts of the basin, a.<; indeed is the rule in every 
internal drainage-basin wherever it exists. \Mien we see die Chotan-darja and 
die Kerija-darja bodi moving to the right, i. e# towards the centre of the basin where 
the pressure of the sand is greatest, and when we see that die arc described by 
the bed of the Tarim tends, as it were in a series of concentric circles, to flit in 
the same direction, and that the lower part of its course, wliich formerly terminated 
in the Lop-nor, has subsequently made a gigantic bend towards the right, that is 
towards the centre of pressure of the sand, one is tempted to conclude, that the 
surface ts depressed by the weight of the superincumbent sand, and that according 
as the surface sinks so does die river gravitate towards its centre (PI. 5a). 



Fig. ?5S, 


Let us now glance for a moment (see %. 255) at the latitudinal section through 
die region of die lower Tarim, we cannot help noticing the strange fact, that the 
river has turned towards the part in which die sand is highest, and has left behind 
it the flat sand-free desert on the cast, the level of which is still further lowered 
by the conjoint agencies of corrasion and wind-erosion. If now the pressure of die 
sand produces a depression in the centre of the basin, while disintegration and 
spring-floods build up screes or gravel-slopes on die flanks of the encircling moun¬ 
tains, and these are overlain transgressively by seolian dust, then obviously these 
powers co-operate together to sliape the basin into a hollow saucer (see fig. 256). But 



even wlicn tiiis result is achieved, the effect it produces is relatively slight in com¬ 
parison with other agencies whidi are simultaneously operative, and that at a swifter 
and more energetic itmpo, I have already spoken of the dust which is deposited 
every year in layers of respectable thickness over all parts of the basin. Large 
masses of solid matter are annually swept down by a long series of streams off the 
mountains along the southern border of the region we are considering, and carried 
by them towards the interior of the liasln, the level of which they too help to raise. 
But the same thing is not true of the mountains on the northern border, because 
the Tarim comes like a protecting wall between them and die centre of the basin. 
We may therefore take it for granted, that the pressure which die sand ptr se does 
undoubtedly exert, and which by its incidence gives rise to a latent tension in die 
underlying substratum, was long ago counterbalanced by the elevation of die same 
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undert).dng substratum through the accretion of fresh matter. And the determinative 
laws which govern tlie river's instability are inherent in its own properties and its 
power of depositing silt; tliesc produce dtangcs much more quickly, as well as changes 
of a more thoroughgoing character, than the secular elevation or depression which 
tlie surface can undergo in consequence of the action of any other natural agent. 
At any rate it is certain^ that the resultant tendency of the movements of matter in 
this region, whether they are initiated by die winds or are directed by the water, 
is on the whole to level and dll up the basin, llie process is in reali^’ that which 
is represented schematically in hg. 257, where the portions indicated by little circles re¬ 
present the detritus slopes on the mountain-sides which become transgressively overlain 
by strata of ^olian loess, and wrr versa. The drift-sand, which is laerpetually in mo¬ 
tion, participates in the work of general elevation that is going on, and dius clings 
for the most part to the surface of the central parts of the basin. 



Fig. SS7. 


Returning once more to our six lakes — I have said, that as a rule the longer 
axis of each lake extends from north-nortli-east to south-south-west. Their parallelism 
does not however hold good throughout, as will be seen from the subjoined table, in 
which the compass-bearings indicate die direction of the major axis of each of the 
lakes; and although no allowance is here made for the variation of the compass, 
yet as that may be taken to be the same in every quarter, the several directions 
are nevertheless mutually comparable. 


Sejt-k6l . . . 
nasch-kbl . . 
jangi-ktjj , . 
Gb 1 me-k 3 t) , . 
Karaunelik-kbl 
Ullugh-kbl . . 
Begelik-kbl . 


— S. 29® W. 
— S 25^ W. 
15 tu — S. 15^ VV. 
S. 23® 

S. 16^ 

S. 6® 


... .5 

= N, 23® E. 

^ N. 16® E. 

- N. 6® E. 

= N. 1® E. — S. 


t' 


W- 

W. 

W. 

W, 


That is to say, as we advance down the river, the position of the major axis 
of the lak^ tends to appro.Kiniate more and more to the meridional, which is indeed 
the actual [wsitm of ^e chain of lakes — the Avullu-kbl, Kara-kol, Tajek-kOl, 
and Arka-kol. The only exception is tlie Golme-kati, which lias almost the same 

rinllSlT 1^* of the changing positions of the lakes 

to induated m the above table must be sought in the orientation of the de.sert bajir- 

investigation of this problem must be deferred 
to the chapters which deal witli the Tschertschen Desert, 







H| 

































5 


I 

S 

I 

I 

a 




& 









I. 





l;’ 


DrSvoaffedin Journttyitt Central Asia lB9!i-JS0£. ^ ___ Pl /tO- 


• “ ▼ 


^ A ■ 





H 

d 

o 

01 

“S? J 

-C 



A 

c: 


> 


o 

o 


t ?* 

VI 

S iJ 

CL 

d 

E 

<9 

® 1 



x: 

_c -J 

o 

4-1 

-M 

-ac 

*s 




r* ■ '» 






































GENERAL CONCLUSIONS UHGARDINC. 'IflK LAKES. 


305 


For the sake of clearness let me now gather up tlie principal results to which 
the above inquiry' has brought us. 

(t) Betw'ccn Karaul and Basdi-arghan there is a chain of lakes, at least 35 
m number. 

(2) The)' are fed by the Tarim through connecting channels. 

(3) Consequently they possess fresh water^ whidi becomes slightly brackish 
when thdr connection with the river is severed, but is, owing to its stationary con¬ 
dition, as clear as cry’stal. 

(4) Their existence proves tliat the strip of land along the right bank of the 
Tarim lies at a lower level than the river, 

(5) Each lake occupks an Independent depression lying between two elon¬ 
gated dunes. 

(6) Eadt of these depressions b deepest in its south-east part, and has a 
deep trench along the leeward slope of the dune on its eastern shore, 

(7) Tlie w'estem and northern parts of each lake are shallow. 

(8) The fartlier down the river the lakes lie, the greater grows their maximum 
depth, but the less their mean depth. 

(9) As a rule tlte breadth increases, and tlie length decreases, the farther the 
lakes lie dow'n the river. The proportion of length to ma-ximum breadth is 8.0 : t 
in the Basdi-k6l and a.i: i in the Begelik-kiil. 

(10) In three lakes that were suffidently measured, the volume increased the 
farther the lake lay down the river. This is however an apparent law merely, and 
is simply due to the lakes selected. If we take die mean depth of dte jangi-kol 
as etjuaJ to diat of the Karaunelik-kbl, its capacity will be 120 million cubic meters. 

(11) The sides of each lake-basin are cemented by matter partly of HuWal, 
partly of xoUan, origin. 

(12) . Beyond the tiuier, that is to say die south-soudi-w'est, end of each lake 
there Ls a bajir or depre^ion exhibiting the same characteristics as the lake-basin itself, 
except that it contains no water. If there is water, the depression b called 

or >sa]t-pool>. 

(13) The sbe of the connecting channel is proportional to that of the lake. 
Sometimes diere are two, and ei'en three, canab, The length of the canab which 
fr ^l die low'er lakes appears to be greater tlian the length of those whidi feed the 
upper lakes. 

(14) All the lakes receive an inflow of water at the periods of high w'ater, 
unless their canals are dammed by the natii'es, or die lakes are bolated by a diange 
in the course of the river. 

{15) In their topography the lakei reproduce the contours partly of the 
adjacent sandy desert, partly of the substratum. 

(t6) The depressions were originally caused by wind^rosion and their situa¬ 
tion in die trenches of the substratum, i. e. die everywhere predominant direction of 
their major a-xis from north-north-east to south-south-west, was originally caused by 
the prei'alent wind blovs'ing more or less at right angl^ to the main axb of the dunes. 

(17) Several of the lakes are contracted and narrow in the middle, a result 
aitributabie to the festoon-arrangement of the dune-chains. 
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(18) The lakes are of no great age, because the river itself has not long 
flowed throuj]^ that region. 

(19) On both sides of each lake, east as well as west, there is generally a 
narrow strip of vegetation, the former owing its existence to the protection it enjoys 
against the w'ind, the latter to the wide berth afforded in consequence of the drift- 
sand having been blown away by the wind so tliat it docs not smotlier the vegetation. 
This vegetation has been brought to these regions, which formerly were a(>solutely 
sterile, by the waters of the Tarim. 

(20) The lakes are full of fish, and fishing is carried on in sm*eral of them, 
though, since the natives have devoted themselves to agriculture, not to the same 
extent as formerly, 

(21) 'I'he highest dune I measured in this region had an altitude of 89.5 m. 
and the greatest depth sounded amounted to 14.0 m. (at Markat). Thus the greatest 
vertical difference of elevation is 103.5 in fact this was the greatest verticaJ 
difference of elevation I measured throughout the Lop countrj-. It is of course pos¬ 
sible there may Ije an even greater depth locailj* in one or other of the lakes, 
and that one or other of the dunes may stand a little higlter, but the difference will 
in no case exceed a couple of meters or so above the 103 m, 

(22) ^\s regarils the future of these lakes, it may be taken for granted that 
tliey are doomed to perish, either through the advance of the dunes or tlie instability 
of the ri\'er. I heir existence is in any case precarious, and represents merely a 
passing phase in the history- of the development of the lower 'rarim. 

(23) If through any cause ihcy should disapjiear, it would result in an increase 
in the extent and volume of the Kara-koschun, 1 heir enlargement, being a con¬ 
sequence of the raising of the river-bed, has resulted in a diminution of the area of 
the l<ara-koscluin during the period in which it has been subject to observation. 

Finally, a few words ought to be added witli regard to the nomenclature of 
these lakes. Simple as their names are, they are frequently very expressive, and in 
two or three words throw valuable light upon the origin of the lake, or upon the 
proficrties which are characteristic of it. 

Several of tlie names tell us indeed nothing at allj tliis applies especially' to 
those which are comjxjunded of a personal name and the word = ,iake» as 

AghesLkbl A name like Tana-baghladi-kol, if it tells us noticing else, does tel! us 
at any rate that the lake was cut off or isolated by a man of the name of Tana 
lalei Kullu-ischapghan may mean either the Canal of Talei Kulhi or the Lake Dug 
by Tal« K..llui it is a, least certain that a man of tltb name uas once busy here 

With his s[>auti. ^ 


entire 


Tajiri-kalmm-si, which meaas the Fishing Bay of Tajir, has been applied to ae 
ire lake. Kot-schkatrehi-kel is either Kotsehkatsch's Lake, Kutschkatsch beiair a 


s name, die Swallow^Lake. Some of the name, hare to do more or less feedy 
ws h hsh and fish,np as Cbimpkad, the Uke of the L,«. Fishing-Nett Talaschtb 
^ the lake in which the rights of fishing were in dispute; 

nsPkt, L ^ allowed to put down their 

either Upper, as eorapared with some other lake situated .lower, down, or die 
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Most Important, owing to its espociaily plenteous supply of fish. Torpak-dldi> or the 
Calf Died, is like Gdlme-kati, in that it contains an allusion to a very trivial oe- 
cuiTence which Iwppened on its shore. 

Tile remaining names speak of properties which are more directly charac¬ 
teristic of each lake, as 'I’ets-kdl, or the Shallow Lake, suggesting that it would 
1 >e ^'a^n to expect to find any great depth in it. 1 'he name Jangi-ktil indicates that 
the lake which beai^ it is a recent creation, or at any rate has been formed more 
recently than iLs neighbours. Toghraklik-kbl, again, suggests that poplars probably 
grow more abundantly on its shores than elsewhere. The Ullugh-kbl , or the Big 
Lake, certainly is bigger tlian its neighbours- The compound Bajii^kbl contains 
a contradiction in terms, for whereas kal signifies a depression that contains water, 
hajir signifies a depression that is without water. Hence ive may surmise, that 
this name, which occurs three limes, points to something intermediate between tlie 
tw'o, a depression which contains water periodically only, and probably dries up 
entirely between the tw'o seasons of high flood. Kum-kol, or the Sand Lake, is 
a common designation applied to all these lakes because they are surrounded 
by sand. Jallang-dschajir, the Bare Pool, is no doubt so called because of the ab¬ 
sence of vegetation. Tschapgban-kol, the Dug Lake, is much too jirctenrious a name, 
for of course it in only the feeding-canal w’hich has been dug. In Laj-baskan-kbl 
we have an interesting name, meaning the Lake Filled up with Silt, and indicating 
diat plentiful deposits of sedimentary matter are often enough deposited in it. The 
Ettek-kbl, or the Western Lake, is so called because it lies west of Arghan; and the 
Ettek-bajir derixes its name very appropriately from the circumstance that it is con- 
stderetl to begin the cliain of lakes along the river, being the westernmost of tlie 
entire string. The first part of the name Uja-kbl points to the dense thickets of reeds 
in which the wild-duck and wild-geese are wont to make their nests; and the name tells 
us consequently that the lake is surrounded by thick reeds. The natives know in- 
limatcly where all these ftjtr are, for they are wont to plunder them every' spring, 
the eggs of these birds forming one of the most imixirtant parts of die sustenance of 
the Lopliks. As for Schikak I confess I am not quite positive about it; I was informed, 
that it is the name given to a place whore one lies in wait (st/ttkamak), i. e. for 
fish so as to spear them.* 'I'he first part of the name Ghodsche-tutghutsch-kol is used 
to indicate the feathers and wing-feathers (pinions) of the wiltl-tluck and wild-goose. 
When these <lrop out, the birds can be caught (iu/wak = to take, to seize) by 

hand from the canoes. With regard to odier lakes, not included in my list, 

as iliey are only portions of larger lakes, I will once more refer to Lakuluk-kbl, 
another name which has a direct connection with fishing, for laku b the biggest 
sjjecies of fish which lix'cs in the 'larini and its lakes, whereas the smallest species 
is known as M‘k. hor Tuvatlake-kbl, the Lake of the Hills, 1 could see no reason¬ 
able justification, for the lake h surrounded by sand-dunes only, precisely like those 

xvhich encircle its neighbours, so that in this respect there exists nothing dbtinctive. 


* Pcnuiblf wc have hnc a fjorniption or teminiscenco of the I'ersitin word rfAiiari, a jhunWp, 
which by Kinw means or Olher has managed to stray into tlicse distant regions, and has been applied 
in the wray 
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And herewith I will leBve lakes. It would be very interesting to visit 

them again in ten or twenty years' time and ascertain in which direction their de- 
velopment is tending, W'hether the river is minded to pour still greater quantities of 
w'ater into the desert, or entirely to withhold from them its maintenance. One visit 
like mine is indeed sufficient to tell us what a countr>‘ such as this is like, but only 
a second visit can supply data for deducing reliable conclusions regarding it* 1 have 
deliberately dwelt at length upon diese lakes, because they contribute in a high 
degree to the understanding of several other problems in this same region, to wit 
the bajir depressions and tlieir relief, the progress of the dunes, the river's capri^, 
and tlie continuous shrinkage of Kara-kos^un. 



the TA^IM and THH DASCHf-KOL. 
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CHAPTER XX. 


THE BAJIRS. 


In the preceding chapters I have spoken of or three excursions which I 
made to the desert lakes^ for the purpose of ascertaining the best point to start 
from when crossing the sandy desert, chat U to say, where the best use could be 
made of the level ilpor of the bajir depressions. But I obtainetl no positive result, 
for the conditions south-west of all these desert lakes w'ere predseJy the same: there 
was at least one bajir forming a continuation of each lake, so that it was immaterial 
w'here w'e made our start. After having myself visitetK or had reconnoitred for me, 
all the large lakes. 1 finally chose a neiA' route, by way of a lake which 1 had not 
seen, namely the little Tana-baghladi-hOl. 

Upon the pure!)’ jiractical side of my preparatioas for thb journey I need not 
dwell, because I have already described them in the pojndar account of my travels. 
I will only say here, tliat we carried witli us from the river a plentiful supply of ice, 
for we did not expect to find water in tlie interior of the desert, as also a supply 
of fuel, for in all probability the desert would be absolutely barren, 'fhe caravan 
consisted of set'en camels, four men, and two dogs, though we also took with us one 
horse by way of experiment, 'fhe men tramped the entire distance on foot, and I 
only rode along the liajii^ 

From what we had alreaity seen of the desert from the river — a region 
majestic in its desolation and studded witlt the lofty dunes which I have already 
described— we fully anticipated a liard and difficult journey; indeed I was quite pre- 
partxl to lose the whole of my caravan, as I did in ffie Takla-makan in 1895. Tliat 
the expedition turned out beyond exjxx^tation successful must be attributed to the 
prevailing wind, and the advantageous manner in which it had disjxjsed tire big 
sand-waves. 

According to die large map of the boundaries of Russian j\sia. issued by the 
Topographical Division of the Russian General Staff, the distajtce from the Tarim at 
Tana-baghladi-kol and the imaginat)’ town which Rolwrovskij heard speak of, and 
placeil on an older bed of the Tschertschen-darja, amounted to 230 km-, ant! from this 
laner point to 'latran was another 64 km.* It is true, 1 hoped tliat we shoukt 

• Accordiag to the map which General PjcvtsolT gives in his book on his Tibetan «qteflition, 
the distance between the Tarim and 'ratran is also 394 kni. 
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derive some assistance from the old bed of the I'schertschen-darja,* the real value of 
which we shall see in a subsequent chapter, and that by digging fn it, if it was 
not entirely sanded up, we might obtain bodi water and fuel, or even grazing for 
our animals. All the same 1 did not dare to count too much upon a statement that 
rested u|jon hearsay only. According to my own map (constructed and drawm by 
Dr. B. Hassenstein, in P^term, MiiitiLt Erganzhft. No, 131) the distance between 
Tam-baghladi and Tatran, as the crow flies, Ls 285 km. In the following table f have 
entered in kilometers the distance travelled on each of die 18 days that our journey 
lasted, as well as the components of die compass-bearings. Our real starting-point 
was our winter-quarters at Jangi-kbl, but the distance of the first day's journey to 
Camp No, 1 is counted from the Tarim end of the Tana-baghladi canal. 
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avadlablc materiaUi that existed tn 1899^ niay to some extent be a comcidence, as 
die errors in my compass-bearings and other topographical observations would seem 
to have neutralised each other. At the same time the approximate agreement bears 
testimony to the exactitude of my calculations of thstance. 'Hie following instance 
will give an idea of the very simple mediod I employed in making my calculadons. 
One camel, bearing always the same load, was used as >pace-reckoner». I'o tra¬ 
verse a base of 150 m., measured widi the tape, he took 
on 21st Dec. 3 min. lo sec. in heavy sand 

3 sSth » 2 » 25 » on a level bajir with low sand 

> 29th > 2 > 30 > on moderately sandy lev'el grountl 

131 St > 2> lO) on slightly undulating, but gradually ascending, hard 

sand 

j I St Jan. 2 » 15 * on a level bajir. 

With the view of keeping a check upon these measurements, we measured 
our base-line afresh everj' morning Uiat the character of die ground altered. The 
datum thus obtained ivas applied several times during the course of eadi day’s 
march, and the results so obtained were afterwardfi used for striking a mean value, 
which was then taken as the standard for the hours and minutes during w'hidi the 
camel had travelled in the course of the day. In making this final calculation, we 
were always careful to deduct every stop that was made for rest, even the shortesL 
I also employed similar methods for my riding-horse, and for myself when I travelled 
on fool; thus when I went away from the caravan to reconnoitre, i was entirely inde¬ 
dependent of my >pace-reckoner», the camel. The number of compass-bearings that I 
took during the day’s march naturally varied with the nature of the ground we travel¬ 
led over. \Vben moving along a level bajir it would suffice to take die bearings 
e\*erj' half hour, or the inten'als might even be longer, but in tlie sand 1 found it adv-is- 
able to take them e\*ery two or three minutes, or even sometimes ei erj* minute. For 
instance on 22nd Dec. I took 48 compass-bearings in all, and the time we w-ere 
travelling was 5 hours 41 minutes, so that on an average one compass obscn'ation 
was taken ever>^ 7 minutes. The longest period we trav^ed in die same direction, 
or in other w'ords the long^t inten’al between nvo compass obsen’ations, w'as in 
point of fact 32 min,, and die shortest only one minute, 

1 propose in the immediately following pages to give, first a description of 
our joumej' across the desert, and after that to summarise the rtaults of my ob¬ 
servations. 1 regret I have nothing better to offer than a general description of 
the desert's appearance; but It must be remembered, that it is a dangerous thing 
to venture to cross a desert such as this, so extensive, so unknown, and with the 
distances everywhere so great from the centre to the periphery. On such a journey 
you have neither time nor opportunity for making measurements and determining levels 
with minute precision. We were frequently obliged to travel on foot, and at the end 
of a long day one is tired; besides, the one engrossing diought is whether one will 
succeed in reaching the other side of the desert at all. 1 feel it a particular source 
of regret, that the weather proved an almost constant hindrance to photograpliy. 

Starting on 20th December I made my way along the right bank of the 
Tarim, and ffien to the southern end of the Tana-baghladi. This is separated from 
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a fairly large pool in its first bajir, ivhtch is small,, by a narrow and very low strip 
of sand. 'Fhe water in the pool was quite salt, utterly undrinkable; but in spite of 
that, it was covered with a sheet of ice. Thick, luxuriant kamisch grew all round 
it, but nothing else, not even tamarisks. As we might assume, that this w^as tlie 
last spot W'here w'e should find grazing for our camels, decided to lialt tliere. 

On 21st December die direction in which we travelled was dictated entirely 
by the situation of the bajirs, 'ITiese resembled in points of detail the desert lakes 
I have recently described, except that their major axes, which we followed, leaned 
more decidedly towards the south~w'est, liad they maintained the same direction 
throughout, w'c should tiave been led a long way to the west of latran and shoultl 
liave emerged in the desert of Nija; but our main object was to make use as long 
as we possibly could of these depressions, diese gigantic trouglis drawn betw'een 
and amongst the accumulations of the sand. There was a crisp breeze from the 
soutli-west, and the sky was clouded; when the wind lies in that quarter it sweeps 
through the bajirs from end to end unchecked. 

At its south-west extremity the pool beside which we had encamped w-as parted 
from the first real bajir by a ver>' low threshold or isthmus of level sand. At the 
north-east end of this there were several small shallow pooU of salt water, surrounded 
by incrustations of salt. Wherever such pools are present in a bajir, tliey alwaj-s 
occur at the end nearest the river; it is of course from the river that their water 
TOmes. South-east of this bajir lay another containing a smalt patch of kamisch. 
Bajir No. 2 was smaller than No. r. and as No. 3 was smaller still, I began to 
fear we should have to take to the high sand. Great therefore was our sur- 
pnse to find diat bajir No. 4 was bigger than the first three put together. '\ll 
diese were sepamted from one another by isthmuses of sand, more or less high; 
die isthmus, or threshold, as I prefer to call it, between No. 3 and No a was i ?-o 
tm broad, and bajir No 4 was 6 , km. in length. Tims a reladvely small^parl of‘the 
days journey lay actually across the sand, and the greater part ran tlwough^e bajirs 
which ,n appearance at least were practically level ground. On this the second da^ 
we crossed four thresholds of sand, and traversed four baiirs. Tl,f. rinn^ r A- l 
the diresholds were binlt up lay very conveniently for us, for the highest p^int'wL 

in the south-west, whence we went down by a steep descent into the nLt bai^ 
lliis conformation can on y have been nmrltirwl K,. ,.7:-1 /■ , ‘ ^ 

nor.h-uorth.cas,, or ,hc north. !•? 

cUy tvas no, strong enough to alter ,o "7. “ ‘’“""K 

west of the head of the second bajir there are said te 

beyond them the iu^Aas or S&//a of the Seit-kol (hat * t depressions, and 

are two basin, of the lake. Tlrf fi^t r tf^V^ ^ ^ 

from the threshold betrveen bajirs No. 3 and nJ., "f' 

h oftea heavier to travel over jf that be me k ^ bajirs 

are very often covered widt fine ,«ding dw' into'thieh^d,“”'' 

sank 4 decimeters, while it also whirled ^ in r’lm.f • '1'= “mds sometimes 

s; r^rtisir ro^o^ri' rn; 

softer .owa.s the middle oXtr^-r^ougrit"^^^^^^^ 
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thdr outer margins, diat is as near to the sand as possible, for the sand does im¬ 
part a certain degree of hardness to the sudace. On the longer south-east side 
of the bajir the dune generally plunges down towards the bottom at as steep an 
angle as it possibly can, namely 33^, whereas on the north-west it has a long and 
gradual slope. The outline of the bajirs is not perfectly regular, but is broken 
here and there by short, low spurs of sand, jutting out from the dunes towards 
die middle of the depression. But in general the conformations of the desert are 
characterised by an astonishing degree of regularity. 'Hie sand-free depressions 
lie end to end in a Jong string, and as jt^u advance, you know precisely what 
the landscape will be like behind each successive threshold you come to. 'llie picture 
which presents itself from the top of each of these ridges is an exact facsimile of 
tliat upon which you are turning your back. Of life there is not the slightest trace, 
neither leaf nor footprint can be detected an>'where. You are surrounded on every' 
sale by the silent and desolate desert. It would defy the boldest imagination to 
conceive a more dreary' or more lifeless scene. That night we encamped amongst 
the dunes of the threshold which terminated the fourth bajir. Climbing to the top 
of a high dune near our camp, I perceived to the south-east some small bajirs belonging 
to another desert-trougli than tliat which us'e were following, but, like it, equally 
surrounded by sand. 



Fc^. ixDivrnUAii dunes on a suall threshold. 


On the 22nd December, the greater part of the day’s march, like that of the 
day preceding, leil along die level bajirs, except for a very' small patch of saiKl. 
In consequence of these bare depressions, the sand seemed to be arranged like a 
net, the bajirs answering to the loops. At first I fanded that the tw-o systems of 
dunes wliich intersected each odier were caused by prevailing winds blowing from two 
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difTerent directions, an opinion to whidi I have called attention in my popular do* 
scription. But further reflection lias led me to doubt the correctness of iliis view as 
an esplanadon of the arrangement of the masses of sand and of the desert relief in 
general, except indeed in part, I'he circumstance that the tliresholils or isthmuses of 
separating sand are built up each of an agglomeration of dunes, which melt together 
aufl are connected at a thousand different angles and in a thousand different ways, 
anti that, at any rate at the season when we \isited them, they turn verj' steep 
faces towards die south-west, are proofs that thdr structure b especially influenced 
by the nortli-east wind. The winds which predominate in this part of the desert 
all come from the north-east quarter of the compass, though at the same time the 
violent storms issue rather from the east than from the north. If, however, these 
winds ate the sole originating causes of the thresholds coming into existence, we 
should expect to find the distances between them shorter, whereas we have already 
had one such distance of over 6 km. i believe therefore that thej' are, as I have 
reasoned in Chap, XVII, parts of the original ivindward flanks of the great on-moving 
nordi-easl and south-west dune-masses, which are lagging behind, and that die retarda¬ 
tion is duL to the sheltering influence of lofty summits in the great sand-u’avc which 
follows immediately after therm these overtopping summits prolonging and cmpliasising 
the sheltw which their own leeward flanks afford, in such wise that the outer parts 
of die windward siile of the next following iwave* become less exposed to die w'ind, 
and consequently travel more slowly towards die west. Hut, once one of these 
tliresJiolds k formed, it becomes exposed, like every other part of the sandy desert, 
to die north-easterly and south-westerly winds, and dms the arrangement to which 
I have alluded, with dieir steep faces towards the south-west is produced. On the 
other luind these thresholds are virtually protectcii against the violent easterly tempests 
But I shall return to diis topic again w^hen I L. to sum up die 
excursion. 



Fig. 260 . VERTICAL SRCIIW TVROVCH A BA,IR, rRCH NE, TO 3 W. THE DARE RARTS ARE THSESHOl t 
THE PARALLEL UHE. «A« THE „E.R LEEWARH Of A DUHE-ACCHkJ. aTTO? 


I 


my astoHiRKment mcreHKd with each fresh bsjir tlut onenai out 
^OEL mi. IIk fir.it impression which these- bajir.i produce upon the beholder, as he 
^es down upon Acm, at all eeents it is true of those nearest to tlie river, is ihnt 
cy 00 must e desiccated lakesj but upon penetrating farther into the dcMi-t and 
finding that the same regular architectural laws still continue to govern their fonna- 

r.’ t “ ‘I- '0 *■= n<rnrr,he “nd,™ d 

L es are. so to speak, a mere chance occurrence, their existence dependintr 
»lely u,«n their accd^tnl prepinquity to the river. But for 0^X0^ a 
^.1 no more favourable formation could be wished for than that of thl^ Xrs 

rkXmXn“X=7'"N« f » .-Xvru; 

more than one-quarter of the day’s march was through 
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actual sand, the remaining three-quarters lay along the level bajirs. So far we had 
encountered no hindrance; all the same we could not shut our eyes to the fact, that 
the thresholds grew both higher and broader as we advanced. Camp. No. II was 
but a short distance from the next threshold, and from the top of it we saw before 
us bajir No. 5, which was rather small. Upon reaching its south-western extremily 
w'e found there was a change in the consistency of the ground, in that the bajir 
was bordered by fringes of firm and moderately hard clay soil, compoimdcd of 
extremel)* fine matter of a yellow colour. This had been originally deposited as a 
horizontal Jaj'er, and was now 1 ’/* m. above the general floor of the bajir* Some” 
times these edgings or cornices were like the sharp-cut erosion-terraces or scarped 
shores of some dried-up lake, while at other times they resembled ^benches* and itables*, 
or the ruined walls of houses constructed of adobe or clay. At a little distance they 
bore a very close resemblance to the yellownsh grey clay walls which surround the 
courtyards and orcliards of East Turkestan, and more than once I had to subject 
them to close scrutiny before 1 could satisfy myself that they really were not tlie 
work of human hantls* If traces of aqueous erosion ever were discernible on 
their surface, such were finally obliterated a long time ago. The only ^ing which 
pointed to die former presence of water was the horizontal position, still quite di¬ 



stinguishable, though the day through conasion has been sculptured into rounded 
forms — pits, shallow basins, and knobby hills* Immediately south-west of these day 
formations, which indeed have many features in common wnth the jardnngs of the 
Desert of Lop, we had the next threshold. It was rather broad and high, and pos¬ 
sibly covered several similar day ridges. Tlien came bajir No. 6, which was pretty 

big. In these bajirs the breadth is more uniform than the length: for instance, No* 6 

was nearly 6 km* long and its breadth about i */* km,, and No. 5, which was much 
shorter, had about the same breadth. Hence the breadth may be regarded as a 
tolerably constant factor, governed as it is by the breadth between the dune-ebains, 
and the troughs hollowed out between them. In the south-east of bajir No. 6 we 
again found clay terraces, as we also did in No. 7, a bajir about the same sire as 
No. 6, and parted from it by only a very narrow' threshold. No, 8 was rather small, 
and, unlike those which preceded it, had its clay terraces at its northern end, while 
in two or three places in its interior there were rudimentary dunes. From and after 
No. 6 die ground in each bajir became firmer, so that it was possible to cross it 
in any direction whatever without sinking in too deeply. Still, it was always softest 
in die middle, or rather along a line which ran somewhat nearer to die eastern 
edge of die steep leeward side than to the windward side of die next dune-chain* 

It is liere therefore that the greater part of the loose dust falls, and if die ground 
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ts moist up to the surface it remains there, otherwise it blows away. Along this 
same line we accordingly find the deepest places in these depressions, although the 
differences of elevation are so slight as scarcely to be e\'ident to the eye. As we 
advanced, we noticed a gradual diminution in the amount of moisture in the succes¬ 
sive depressions. In the first, the one near^t the river, there was a freshwater lake, 
the Tana-baghladi; in the second a salt-w^er pool. In bajir No. i there was a 
tiny salt pool at its north-east end. In those which followed the surface was so 
loose, and the underljing ground so softened by the moisture, that we should have 
been swallowed up as in a bog bad we ventured into the middle. The first bajir 
in which the ground was everywhere firm and dry enough to bear us w*as No. 6, 
This circumstance was no doubt indicatit^ of a very gentle rise in the level of the 
country we were traversing. 

After having travelled, as we now had done, for three days more on level 
ground than on sand, we began lo think that the former occupied the larger area 
of the tw'o. But we had only to dimb to the top of the first commanding dune to be 
undeceived. All we could see thence rvere two or three of the nearest bajirs; in 
every otlier direction, no matter which way we turned, there was nothing but sand 
— sand — sand I On the east the steep dune faces, on the west the gently as¬ 
cending slopes; but the depressions behind them were hidden by dunes 90 m. high. 

At the beginning of bajir No. S we lighted, strange to say, upon the bones 
of a camel, soft and greatly weathered. They could of course belong only to the 
skeleton of a wild cameli E^tcej^t for this, we saw not the slightest trace of this 
desert animal, W'hereas fartlier to the west, around tlie extreme tentacles of the 
Kerija-darja, and still farther nortli, the wild camel is quite numerous. In bajir No. 5 
we had obscnetl traces of an antelope, which, having probably been frightened, had 
fled to this remote quarter for refuge. Its track appeared to indicate that it had re¬ 
turned the same W'ay' it came. 

At Camp No. Ill we dug a well, and got plenty of water at a depth of only 
i.» m., but It was impregnated wkh salt; its temperature was + 4‘’.s C. At the sijot 
where we dug the well, the sod was moist up to the surface, and the surface in places 

bore a slight incrustation of salt. 
Thus despite the intense cold which 
prevailed (see the Meteorological 
Diary), the ground was not frozen, 
but quite as soft and manageable 
as in the summer. Nevertheless 
it was firm enough, even in the 
moist places, to bear the weight 
of a camel. Thus we had here 
once more struck a moist vein, 
although the last few bajirs had 
been dry'- Saliferous ground of 
this description, equally whether 
dry or moist, is called by the 
natives sc Aar. 
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On 23rd Dec* we had a tempest from the north-north-east and it filled the 
air so full of dust-ha2e that we were unable to see anytldng of our surroundings 
except the summits of the nearest dunes* It is this wind which moulds the relief 
features of the thresholds, sw'eqiing through the long, narrow troughs or hollows 
of the desert loceam without check or hindrance as through a piece of piping. .'\t 
the thresholds however its velocity is rather accelerated than retarded, for as a 
general rule the long dune-trough is there somew'hat contracted and narrow', so 
that the wind becomes compressed as in a defile. It now looked as though the 
great advantages which had hitherto b^n afforded us by the configuration of the 
ground w^ere soon about to cease. ITie next threshold was ver)' broad and very high, 
and bajir No. 9 was one of the smallest depressions we had hitherto crossed. Its sur¬ 
face w’as free from sand at its northern aid only} in the middle and towards the south 
it was ribbed with small, low dunes, arranged as parallel ridges, running from 
north-east to south-west, and consequently not exactly parallel to tlie major axis of 
the bajir, w'hich stretched from north-north-east to south-south-west. In height these 
ridges or swellings seldom exceeded one meter, and as a rule tlieir outlines presented 
no sharp angles, but wore rounded forms. They appeared to have been shaped 
and built up by the east wind, and to have been altered by winds from other 
quarters. Bajir No. lo had approximately the same area as its predecessor, and, 
like it, was grooved with small sand-ridges, especially in the middle, though not in 
the east. These miniature sand-dunes proved but little hindrance to our advance; 
not only were they quite hard, it was also quite easy to avoid them. If these two 
bajirs, No, 9 and No, 10, were to be filled with water, they w’ould fomi a lake which 
in the details of its conformation would resemble the Karaunelik-kol — the same ellipti¬ 
cal basins, the southern one a little die larger, the same narrow boUa connecting the 
two, the same deep trench along the east side, and the same shallow reaches along 
the west The resemblance would also e.xtend to die girdle of dunes which shuts 
them In. And, on the other hand, if the Karaunelik-k 5 l w-ere to drj' up, and its 
narrow belt of vegetation to disappear, its basin would resemble precisely this couple 
of bajirs, Nos. 9 and 10. Thus the t>pes of formation whicdi prc^mil close to die 
ri\'er continue also for a long distance into die desert, and the water has nodiing 
whatever to do with the origin and formation of the depressions; its presence in 
them is purely accidental. 

A comparison between die threshold which parts bajir No, 8 from No. 9 
and that which parts bajir No. 9 from No. 10 throws a good deal of light upon 
the matter, and supports the correctness of my view' as to the origination of diese 
sand-partings or saddles. The fact is, the second of diese two thresholds did not 
completely separate No. 9 from No. 10: but there was a »sound», a species of 
holla, about 100 m. across, situated quite dose to the base of the steep leeward 
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side of the dunes on the east, and on this there was not a particle of sand. The 
tongue of sand, which w-e crossed at its extreme low end or tip, thus tailed away ' 
towards the east. It was quite evident, that this eastern tip, Ijniig as it did 
under the shelter of a particularly big accumulation of dunes, had been checked in 
its advance, and was unable to keep up with die regular fonvard march of the west¬ 
ward dunes. Fig. 263 gives a section through the big compact threshold which 
parted bajir No. 8 from No. 9, and fig, 264 a similar section of its successor betw-een 
bajirs No. 9 and No, 10, The latter fig. shows the stage out of which die former 
fig. has developed. Here too the tongue of sand becomes gradually covered, and 
so tends slowly to assume the form of relief shown in fig. 263. The intervening stages 
of die development can be conceived without any difficulty. The rate of movement 
of the eastern dune-mass becomes a trifle accelerated when it begins to climb up 
the tongue of sand, for the line connecting its summit with its base is then gradu* 
ally shortened, and the space beyond is filled more quickly by die down-pouring 
sand, while that space itself grows less and less in proportion as the sand advances 
w’estwards up the tongue. 



t nave aireaOy said, that the chains of dunes do not run in straight lines, but 
in festoons or a succession of long sliallow bays, the cusps or horns of which are 
the parte most advanced towards the west, while the hollows of the festoons .han^ 

l^k. .L, u A, a mle th.=c tusps or horns lie overnKamst 

the tongues of sand. Thra disposition will explain also, why the thresholds between 
the bajirs are notched each by a gap or hollow in their middle, and are highest 
<=»«. ■mnied^tely at the to of die leeward flank of the great aocumelations 
of sand, tins particular relief has an eflict upon the direction and energy of the 
wtnds epng from dm north-north-cmi. atid the somhaonlh-west. The fonSr sweep 
along die steep Ward flank (see flg. ,65) nnril them pregress is checked by die 
traasvenie thn^hold at the end of the bajir, and there a LaT.wimlewreeniTs fom^l 
by the cusp of the festMu. If however the wind is suffldendy powerful, it lifts die 

an ^rtcable of dunes heaped in chaotk'^r^.SSio^r'p^n":"^^^^ 

LroT^Tsh ™nsd.^Xrt.'^e 
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larity tn those dunes tliai do retain their distinctive individual it)'. Tor these latter are 
not influenced by their surroundings, and tlte ground upon ivhich tliey rest is level. 
There is however one feature which is repeated with unfailing regularit)' in the case 
of all the thresholds, and that is, that tliey descend towards the soutli-south-west at 
an angle of 33* (32*—34'’), On this account an attempt to cross the desert in the 
opposite direction to the line 1 chose, i. e, from south-soudi-west to north-north-east, 
would encounter almost insuperable difficulties. At all events some of these steep 
faces could only be surmounted, tlrat is if the traveller had camels with him, at the 
cost of incredible difficulty and a vast amount of spade-labour. 



[•'ig- *65* I'HOBAHtE DEVtATlOK OT HSfE- AKO 5SW. ¥lfTNlJS OWSKO TO OT UlSERT. 


Tlie threshold between bajirs Nos. to and 11 covered quite as much ground 
as bajir No. 10 itself, and we were fully prepared to find the sand coming to an end 
and the sand-free ground disappearing altogether. And tliis expectation was still 
further strengthened, when we found that bajir No. 1 2 was quite small. Moreover It 
was shorter from nortlr to south than from east to west, and its bottom w'as almost 
covered vnth small dunes, die only part free from them being tliat which lay next 
to die eastern leew-ard flank. In fact these tiny depressions were of iitde real assi¬ 
stance to us; for no sooner did we get dowm uiion tlidr level floor than we liad to 
begin a toilsome ascent up die next tlireshold. The threshold at the end of bajir 
No. 12 was liigh and difficult. Imagine, then, my surprise, w’hen from its summit 
I beheltl, unrolled at my feet, a bajir of vast size, its farther end lost in the diKt-haze. 
On its right or western side diere appearctl to be a or >promontory'> of 

sand, evidently die beginning of a new threshold, which, when completed, will even¬ 
tually divide this big bajir into two. The floor of the bajir was compostxl of soft rr/rtv, 
covered with dust, and free from sand, except for a group of small ridge-like dunes 
stretdiing in the usual direction from north-east to soudi-west, anil situated near die 
proinontor>- I have just mentioned. Clay terraces peeped out in two places, one near 

fftiliM, I# CMfrLf/ 
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the .same promontor)', the other near tlie spot where w'e encamped. In the latter lo- 
ca!it>' the groun<t was dry and hard, fitst-rate for travelling on; it was also slightly 
granulated, so that it crackled under tlie camels’ feet, and in places had a thin 
coating of salt like rime-frost. On the actual site of our camp there was, immedia¬ 
tely underneath the surface, a layer of salt Ijarely r dm. thick, but as hard as a 
stone. The walls, and tables of clay which still survived were rather more 

than 2 m. high, Eveiy insular elevation was capped by a layer, [>erfectly horizontal, 
of yellowish retl clay, of extremely 6ne grain, and two or three dm. thick. I'his 
deposit of recent clay-slate was relatively very hard, and therefore served to protect 
the underlying softer day, which, of a greyish colour, sloped outwords all round, 
diough the edges of the protective covering were everywhere vertical. Manifestly 
these two different sedunentary' deposits were laid down under different conditions. 
So far as I was able to ascertain, both were destitute of organic remains. The 
bottom deposit resembled ordinary loess, while the upper one was like a marine 
se<liment, — a case of ttransgressiom in miniature. It is eddent therefore, that un- 
tlerneath the sand there must be buried an en<lless \-ariety of different forms and 
layers of vary'tng thickness. The inland sea which once covered these parts of 
Central Asia and of which the Lop-nor lakes may be regarded as a last surviving 
remnant, has iintloubieclly, experienced just as those lakes are experiencing now, a series 
of different oscillations, periods of increasing and diminishing volume, although on tlie 
whole dieir resultant tendency is towards destruction. Hence we may expect to finti 
the stratification changing to a certain degree, although the seoUan loess must of 
course be the predominant >transgressivc> member: In the case of some of the clay 
beils, which only project very- slightly above the trround. the din is however a.* 



to the wind: they are, as it were, die ruins of 
mostly disapfieared. 
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Rand in the middle of a Uajtr. But, as I have already stated above, the origin of 
the sandy Island in the Ulhigh-kdl is to lie explained in a different way. 

December 34th. In the southern part of bajir No. 13 there was a projection 
or spur of the eastern dune-wall, and immediately opposite to it on the west side 
the beginning of a fresh threshold. Here, strange to say, some small dunes of ir¬ 
regular sliape had formed near the eastern edge of the bajir; othenvise these eastern 
parts are just those which, enjoying protection against the Hind, arc generally free 
from sand. The exceptions to the rule liave eiHdently been formed by the north- 
north-east and south-south-west winds, the manner of their origination being shown 
in tig. 265. 

Bajir No. 14 was almost entirely sanded up, the only places free from sand 
being two or three small patches. 'Hiis was in part due to its own small size, which 
had caused it to be encroached upon by the tw'O sandy thresholds which shut tt in 
on both north and south, and in part to the pronounced festooning of its eastern 
dune-wall, the cusp which came nearest to the northern thresltoJd being espcdatly 
prominait. Bajir No. 15, in spite of the great number of small dunes in its northern 
lialfj proved a good friend to us. These dunes were of two diiferent types — some 
rile ordinary ridges running from norrii-east to sourii-west, others ideal crescents in 
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outline, with both their horns pointing towards the south-west. As a rule, the small 
dunes in the bajirs originate, as for instance in Nos, 11 and 12, only on rite west 
side, wtiere die wind has ti'eer play than under rite steep leeward flanks on the east. 
Towards the south end of bajir No. 15 there were other table-likeof day, 
similar in appearance to those recently described, and in addition to them step-like 
terraces of day. All these are of course the surviving fragments of a once extensive 
formation, which has been cut down and planed away by corrasion. On the whole these 
fragmentarj' survivals are very rare, although there are no doubt numbers of them 
hurietl under die sand. 'Fhey have prcdsely the same appearance as the day scarp- 
ments or edges which 1 encountered in the Takla-mahan Desert. Possibly it is a 
pure chance, that they are almost entirely confined to the southern parts of the ile- 
pressions, whilst, witli one exception, they are entirely absent in the northern parts. 
But very likdy this, again, may be a result of corrasion, for if diere is any part of 
these bajirs which is accessible to the north-east anti north-north-east winds, it is their 
southern end. In that quarter the winds' action is more of an excai'ating character; 
duit Ls, it cuts in deeper and so causes the harder day-bed, which in other parts of 
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the bajir js perhaps buriecl under KolSan Just, to become exj>oseJ. Thus the cause 
b the same as that which occasions the greatest depth of the tiesert lakes to be 
at their southern ejid, and near ilteir eastern shore. 

On tltis day again the wind biesv hard from tlie north-nortJi-east, and the atmos¬ 
phere was laden to an almost Incredible extent witlt dast, blotting out every feature 
of the landscape. Owing to this we got astray and [jenetrated amongst tiie high sand; 
though we were not long before we dbeos'ered Jiat we 1ml left the usual threshold 
on our right, and had climbed up to the top of the gigantic accumulation of sand 
wliich toweretl above it on the ua.st, to tlie height of 65 to 75 m. Seen from that 
^'aniage-point, bajir No. 16 looked like a deep dark chasm, ugly and re[>ellent. 
its oullint;s fading away iti j>art into the haze. It was however tolerably .small, 
Hxcqjt for a chain of low, yellow dunes stretching from its northern end in towards 
its centre, its level Aoor con.slsted of black saliferous oOKe, moist up to tlie very 
surface, with a ribljon of dry, white salt all round it We reached the bottom by 
making the camels glissade down the steep (32"") dune^ope, but did not venture 
to advance across the treacherous looking ground until we liad reconnoitred it w'elL 
As the rtsjult of this we preferred to fcce[> to the loose sand which lay along the 
outside edge of the bajir, for we shouki have been infallibly lost in the ooie. We 
dill not indeed actually see water anyw'here; but, juilging from tlie excessive moisture, 
the ground"W'ater cannot liave been very' far dowm; at any rate it must liave been 
nt^arer the surface titan in bajir No. S, where we struck it at a depth of i.« m.. 
,anil where the ground was nothing like so moist as it was here in bajir No, 16. 

[>ecember 25th. Bajirs No. 17, iS, and 19 were all small; they extended 
nortli and south, and were separated from one another by low, convenient thresholds, 
though these did not every'wlmre consist of continuous sand, but had gaps Ixitween 
the iiKhvidual dunes. These occasioned us but little inconvenience, and for ten kilo¬ 
meters our march led over perfectly level country; though on botli sides we were 
still shut m by miouotain'ranges, of sand, 'fhe only fragment of actual rock that 
we discovered throughout the entire journey was a fmgment of a hard, fine-grained 
variety- weighing about 10 kg., which we picked up in bajir No. 18. We also dis¬ 
covered ])roofs tliat tlijs desolate region Ls sometimes visited by organic life in tlie 
ske «oa of a small bird, a coupk- of rKcnlly dead aquatic foad, and a day-fly, aldcl, 
had been Wo™ Mray by thu .vmd, Bajir No. ao was of moderate s 4 to floor 

cn Tw /T ™ “ '‘•■'•-I “ *l>e surface of a iake when 

crumpled by a g,mtle breecc; the ground, of a dark brown colour, was slightly 

tf Ih’ “ ■?“'<=' «>ft- Pla«s we perceived .he light dLnJ 

seed of he kanusch. brought by d,e „i„d, and tliere arrested either by the moisture 
or by minor irregulanUfei of the ground. ^ moisture 

On tlJ kfrforis‘*fr ^ I'r “'‘["““'''e change in the landscape. 
On the left for ^ far as erer «c could .see, stretched that sheer interminable wail of 

scries after scries of t;?mL i- r ^ eastwards, our eyes were met by¬ 

line on die horizon. 

them paralld to the chain of dL-Dr*-< ‘ ^ ^ 

F Uie Cham of depressions w-e were traversing. No matter where we 
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had started, no matter which of tlie lakes we had set out from, of those that hang 
like grajies, each on its stalk, along' the right bank of the Tarim, we should still 
have found a string of bajirs to travel through. In fact the direction in which we 
were actually travelling was the only practicable route. Had we chosen to cross 
the desert in the opposite direction, we should liave haul an excessively toilsome 
march, because the steep leeward faces of the sandy thresholds would then have 
been against us, for, as 1 have more than once said, they all looked towards the 
south-sou th-w'Cst. k w'ould hideed have been possible to travel weshvards, but the 
diifvculties would have been immense, for at each dune-accumulation we should have 
been forced to climb up 70 to 90 meters of sand, and the only help the Ijajirs wouUI 
have been to us would have been w'hen we crosiied over them from side to side. 
To travel eastwards would under any circumstances Itave been practically impossible, 
and with camels quite out of the question. 

Our day's march was greatly impeded by a strong southerly gale, W'hich blew 
right in our teeth, and loaded the air with the dast and sand which it whirled up. 
Every' dune-summit was crowned by upstanding ipiumes* of sand, and the sharp 
edges of die steep faces which looked southwards were being planed down visibly 
before our eyes by the iev'dling power of the wind. The sand penetrated every* 
where, e\'en inside our clothes to the naked skin, and when w'e closed our teeth, it 
gritted between them, 'fhe north^uth tlunes running over the dvesholds liad botli 
their eastern and their western slopes steep, and when such was the case we had 
to march along die crest, where the sand was to some e.xtent hard. In tlie troughs 
between the sand-waves it was much too soft to bear tlie weight of the camels. 
All the same we frequendy had to have recourse to our spades to maite the road 
at all practicable. 

Upon reaching the end of bajir No. 20, we discovered that it was bordered 
on the south by exceptionally high saml. This seemed to bode us no good. How¬ 
ever we perceived two saddles or notches in the sand, the one on the left high and 
difficult, the one on the right somewhat lower and inth a gentle ascent. Accordingly 
we chose die latter. On reaching the top we saw to the west-north-west a little 
naked bajir, and behind It a bigger one; but the bajir which lay directly ahead of 
us was completely choked with sand. Accordingly, at the risk of being taken too 
far to the left, we decided to keep on the top of the dunes tliemselves. We then 
had on our left a small oval-shaped bajir, free from sand, its relief being plainly and 
distinctly indicated by the series of concentric belts running round it, each indicating 
a different degree of moisture and each, though in diminishing ratio, reprotlucing 
die shape and outline of the bajir itself. Near its eastern edge they were crowded 
together, but on die opiiosite side they were separated by wide intervals, just like 
the isobaths in die lakes we sounded beside die river. The colour too varied from 
ring to ring, being lightest on the outside, while die ground inclosed by die inner¬ 
most one was dark brown. This succession of belts or rings was exactly such as 
would be left by a temporary lake which had gradually dried up- I had observed 
similar belts around the Tschol-kbl, and had noticed them also in those desert lakes 
which are cut off from connection with the river, Had diese belts been caused by 
heavy rains, w'e should have expected to find diem in every bajir, or at all events 
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in the botmdar>’ ones; but as a matter of fact they were alnsent from the most of 
them. I ha\'c never expenencetl a violent rain in this tleseit, aiul in fact it Is shut in 
on all sides by lofty chains of mountains; still that is no proof that it never does 
rain thcrc^ for it can indeed ram, even though it be only once in ten or twenty 
years. On the other hand, I liave tivice seen it rain <)urte brekly at Rara~ 
koschun, in 1896 and again in 1900, on both occasions early in the summer. But 
diat snow falls in the desert we were very soon to have a comnneing proof. It 
appears therefore likely, that the desiccation bdts to wfiich ] have called atten¬ 
tion are probably caused by chance rains. The reason they do not occur in the 
neighbouring bajire may be because these latter lie at a higlter lewl, whereas the 
little, oval-shaped bajir being dcefxjr, the surface moisture in it evaporates more 
slowly owing to the nearer proximity of the ground-water underneath. The dust 
wliich setilts in this bajir after rain adheres to the moist ground, and in no wise affects 
the colouring of the different beks; whereas in the adjacent bajirs, wliere the sur¬ 
face IS dry, the dust forms an even coating of uniform colour throughout. 

I'hc most noticeable cliaracteiistics in the contour of these bajirs are tiie 
steep wall of sand on the east, and the leeward southern face, often equally steep 
though not so high, of the tlircsholds. On the other liand, the sand)' slopes orl 
the west of the bajirs and on the north sale of the thresliolds have a much 
pntler asetmt, and consequently the contour of the base of the sand is here rather 
irregular. 

In a^ bajir such as No. 20 one is an^a7ed to find no trace of sand in its in- 
lenor. It is mtirely sumiunilcd in every direction by veritable mountains of sand 
and I was also witness of strong gaits from the south-south-west and die north- 
norUi-cast, ami especially in spring and summer of violent gales from the cast and 
eam-nocth-east; yet not one grain of sand is wafted out upun its slightly granulated 
surface — jrAor. It is as though it were entirely tabu to, and fenced against, all 
^ encro^ments On the other hand, in one place we found some gypsum. 

I he grouml. m Ac bajir in question, was so liaid that we were able to travel along 
the part of It which coiresponded to Ae softest part in all the preceAW bajira. I„ 
the sand there b, as it were, a certain power of cohesion or attraction, whereby 
tius .visc^, matenal holds tenaciously togeAer. As an actual fact, Ae cohesiveness 
must really he attnbul^ to the winds, and to Ae estremely regular deviation whfch 
cy are forced to make wlien Aey blow close to Ac surface of Ae earth as well 

T "Jief of Ae desert: hence all Aat Ae sandIL « 

do IS to follow abng Ac ^ w-hicli are in this way prescribed for it. 

rhe Ihrei^ld at Ae southern evlrcmity of bajir No. ao is unlike its orede- 
ccsson, and this, as 1 liavc already staK^l J i ■ . 

sand. Although there were small depressions to both 

were none along Ae route we wteTSiw^^ “-a f 

dune-wall aj^jeared to be broken Arenr r ^ ioenard flank of the eastern 

taking no notice of ”'"i 
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bore little resemblance to a tvoical h-i"*^'T hollow m which we encamped 
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On the 26th December the wind still contmuecl to blow out of the south-south- 
vvest, and tlie atmosphere was thick with dust. The sand-dunes still continued to be 
high, though not so high as they were close to tlie 'rarim- The bajir depressions now 
began to decrease sensibly in sbe, and although in the course of a march of close 
upon 22 km, w'e traversed eight of them, they profited us but little, for the greater 
part of the time we w'ere travelltng over heavy sand. In fact they were a hindrance 
rather titan a help, owing to our having continually to descend into tJtem and then 
climb up out of tliem again at the other end. In several of the bajirs we traversed 
tO"day the desiccation rings were plainly indicated, whether they were due to 
rain or to the proximity of die ground-ivater. But the former cause grew increas* 
Ingly more likely in proportion as we advanced, for with every step wc were drawing 
nearer to the Kwen-lun mountains; and the rains which fall there do reach a good 
long way out into the desert. The desiccation rings were especially plainly marked 
in bajirs Nos, 22, 24, and 28. The last-named was of an unusual shape, in liiat 
two jbaj's* were thrust out from the main body of the bajir, one to the south, the 
other to the south-east Judging by the desiccation belts, die latter »bap was the 
deeper. Between them lay an accumulation of sand resembling in appearance the 
peninsula in the Ullugh-kol. Strictly speaking, there were two depressions, parted by a 
broken dune-accumulatiou. In bajir No. 22 there was but little of the bare soil left; in 
fact its two threslvolds appeareti likely to meet ere long, when of course the Irnjir will 
totally disappear. In die northern part of bajir No. 23 there were several small levd 
patches, entirely surrounded by low dunes. Between bajirs No. 23 and No. 24 there 
had Ijeen another bajir, now so filled with sand tliat we were unable to make out its 
boundaries, the sand being for a long distance uninierrupted. The northern part of bajir 
No. 25 was filled with small ridges of sand, stretching from nortJi-east to south¬ 
west; it was quite patent to the eyesight, tliat diis bajir was deepest in die south. 
No. 27 w'as a miniature bajir, or rather diree small level patches which we did not 
think it wortJi while to go down into. 

Thus during the course of die day the going liad grown appreciably worse; 
the sand was obviously getting the upper hand of die level ground- .Although 
we still liad the steep wall of sand on our left, and its arcliitecture was still un¬ 
changed, the trough or interminable sandy valley we were following was now more 
direedy inclined to the south- At the beginning of the journey it pointed to the 
south-west; now however it iiointed to the south-south-west and even for short di¬ 
stances to the south. The slopes up to the crests of ihe thresholds were gentle, 
an angle of 4" to 5*, but the indivitluaJ dunes which crowned them were generally 
dLspo&e<l from noi 4 -north-east to south-south-west. These appeared to be chiefly 
alfected by die cast ivind, whereas the loivest part of the thresholds, stretching 
northwards, w'ere most exposed to the effects of the north-north-east wind: hence the 
capping dunes of the thresholds lay crosswise, from east to west. But the descent 
on the other side was one unbroken slope to die south-south-west. 

One erreat difference between this desert and the Takla-makan is, that in the 
latter the patches of bare ground are not only excessively rare, but occur in a most 
irregular way. It is tree that the dune-accumulations are also dome-shaped in the 
Takla-niakan, but they melt more into one another^ and are subject to less regular 
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ajtd cODStRnt winds than are the deserts that lie farther to the east. There are no 
bajirs tlaere, neither in the Cliotan-darja nor in the Kerija-dajja. It is only here, in 
tlie east^ that die dune^waves possess broken or >breaking) crests; farther west their 
swnndts are more rounded. Probably these latter are not affected by the east 
wind, at all events it does not blow there with the same violence and regularity as 
in the Lop country' and the Desert of I'scliertsdien. Lower down 1 shall ha\'e oc¬ 
casion to instittite an organic comparison between these different deserts. 


CHAPTER XXL 

BAJIRS WITH KAMiSCH — DESERT SNOWS. 

On 27th December we were favourctl w'itli a beautiful, bright sunrise, a pure 
sky, and a quiet atmosphere, but die sun had not got many degrees above the 
horizon when it disappeared, and the sky was veiled with thick black clouds, this 
time real rain-clouds, not clouds of drifting tlusL Having traversed bajir No. 29, in 
wluch the d<^iccation-bdts were distinctly perceptible, we found ourselves face to 
face mih a high and verj' difficult sandy pass. From its summit we had an exten¬ 
sive view over No. 30; and some of the features It presented were unusual. Its floor 
was dotted all over with detached dunes, scarce a meter high, and in amongst them 
were ^ttered small black clumps of dead and ivithered kamisch. In addition to 
that, there was also living kamisch, growing on its own roots, on the low sand; this 
was most almndant in tlie soutliem end of the bajir, where tJie ground-water, as 
usi^, came nearest to the surface. Were too were hares and small burrowing rate 
and we also observed two or three smaU birxls, though not a single trace of ant^ 
lopes or wild camel. The next bajir presented precisely the same features, and 
there we lialted for the s.Tke of the scanty grazing it afforded. 

I t was in die highest degree unexpected. Since leaving die Tarim 

itK TI,^, „„ hjj di««,„«I in dK vay heart of the desert 
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was separated from No. 30 by a sandy isthmus only i ,200 m. across. All the same 
this narrow dividing-Une formed the boundary between the barren parts of the desert 
and the beginnings of vegetation. And for several successive daj's we travelled 
through similar bajirs, a whole series of them, and then once more we plunged into 
the blank desert. Although the vegetation was niggardly, nevertheless at the first 
glance ( concluded we had struck the region which in former times was reached by 
the extreme tentacles of the Kara-muran; for in the locality where the Kerija-darja 
becomes finally lost in the sand I had discovered a not very' poor ^-egetation. ,At the 
present day the Kara^muran is a small scream, and it will soon die out altogetlier; 
but it is quite certain, tliat in former times it was bigger, in fact, it may once have 
flowed all the way to the Tarim, in the same way as the Chotan-darja does now. 
If that was the ca.se, it must have described a decided curve towards the north-east, 
and this opinion derives strong confirmation from a comparison with its neighbours, 
the Chotan-daija, the Kerija-darja, and the Tschertschen-darja, If we assume that the 
Kara~muraji bisected the space betw'een the Kerija-daija and the Tschertschen-darja, it 
would have flowed approximately through that part of the desert in which we then 
were. 1 inferred therefore, that if we continued to follow the same direction as 
heretofore, the vegetation would soon cease. And tliis indeed proved to be tlie case. 

But the presence of this vegetation admits of explanation e\'en without the 
Kara-muran. It is evidently so long since the river retired, that there has been time 
for one or more »sand“waves* to cover, and so stifle, the last remnants of vegeta- 
lion that still survived alongside its bed. Hence further reflection has led me to the 
opinion, that tlie kamisch we saw has nothing whatev-er to do with the river in 
question. M tlte conditions requisite for its origination anti perpetuation are indeed 
present without it. The soil, a mixture of fine dust and sand, is precisely such as 
kamisch tlirivcs best in, anti then the ground-water is not very' far tiown. The only 
question that remains is, how the reeds could find their way thither across the moun¬ 
tains of sand. And yet die explanation is quite simple, after die flocks of rtrd-tlown 
which we encountered in an earlier bajir. Tlie agency of its dissemination is the 
wind, eitlier the powerful east-north-east or the south-soudi-west wind, blowing from 
the prolific and extensive reed-beds beside the Tschertschen-daija. The absence of ver 
getation in the bajirs previous to and including No. 29 may be due to the amount 
of saline im])regnation in them being too great for any vegetation to tlirive; otliei- 
wise some of the drifting reed-down must surely have struck root, at all events in 
bajir No. 29, if in no others. It will be remembered that the water in the well we 
dug was nothing more nor less than a concentrated salt solution. Farther on we 
shall find that the wells yielded water that was virtually fresh. And in fact the ex¬ 
perience of my former journeys goes to show that the farther you advance from a 
river the greater becomes the likclihootl of finding Iresh water. 

In the bajirs in which we found kamisch, the arrangement of the sand was so 
far different that tlie small dunes were distributed pretty ev'enly over their entire 
area, and tlicre were no desiccation belts discernible. Thus, how'cver tliin and scanty 
the vegetation, it seems to possess the power of arresting the sand, and of holding 
it togetlier in the usual small accumulations on its sheltered side, where they grow 
bigger as lime goes on. The dust which falls iliere must also be relatively more 
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statlonarj' than that which falls In the barren depressions. However the vegetation 
does not give us any infomiatjon as to the velocity wHili which the sand-waves move- 
Owing to the insignificant role wltich it plays in this respectf it may be left out of 
account altogether, for it is ntiich too thin and starved to check the windward dank 
of the dune-wave in its progress westwards; the utmost it can do, sup|)osing it to 
be sufficiently dense at any spot, is to retard a little one or the other promontories 
or spurs of the main mass. So far as I observed, the kamisch grows only on the 
cvel floor of the bajirs. It docs not grow amongst the lotvest dunes on the ^^'ind- 
ward side of the dune-accumulations; no doubt the ground-water is there too far 
from the surface. On the east side of the bajirs such vegetation as exists is sino“ 
thered by the advance of the steep leeward flank and by the avalanches of sand 
which pour down over it. The westv^-ard advance of the dune-waves, and conse¬ 
quently also of the bajir depressions, takes place much more slowly tlian the ve^^eta- 
tion is able to spread itself over the floor of the bajir. Though strip after strip is 
thus ovenvhelmed by the sand, fresh strip.s are at die same time set free from the 
superincumbent s^d on the west, so that in its outward appearance the bajir really 
suffers no essential change, In fact, the depression itsdf travels westwards, and as 
it advances, its soil, and the vegetation which may chance to cover the same are 
steadily renewed as time goes on. 

On die aSdi December, after the thermometer had dropped to — 21* C, during 
the night, there was a riolent innd from the east, ajiparently an unusual (juarter for 
it to come from at this season of the year. The sky^ wa.s clouded, and the atmo¬ 
sphere full of dust and sand, and we never once caught a glimpse of the sun. The 
wind continued all the morning, and in fact ail day. Owing to the thickness of the 
atmosphere ,t is easy m <lecdve youmelf as to distance. You fancy that the bajir 
you arc dipjimg dowti into is long, and looks promising; but before you liave gone 
very far along it you see the soudiem threshold looming out through the haze 'Hie 
masses of s^d immediately in front of you look like distant mountain-chains and 
the pyramidal dunes hke gigantic mountain-peaks, and yet they are in reality quite 
dose at hand. I do not know whether the weather in this desert is alway^s Ihlc it 
w;^ diat winter, but to us it was in the highest degree repugnant, and weighed 

kdge tliat we were only so and so many miles from the edgu of the desert, a feelintr 
of strange uneasmt^ would keep creeping over us, and w-e kept fancying we were 
bemg led hoHessly astray dee|>er and deeper into the heart o( that m it inhospi- 
jc region. Our spmts were depressed by the continuous twilight which pretailil- 
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it was built up rose at axi angle of 4* from the north-east and plungetl down steeply 
towards die south-west. Tlie higher these individual dunes are situated on tlie tlu-esh- 
old, the steeper are their windward slof>es. The long leeward slope which nem 
down from the last of diese dunes descended at an angle of 32* to ss'’. 



Fig. 869, ISDIVIDUAt tnjSE-RANGES ITPON Tl(8 HIGHEST PART OF A DUNE-ACCl.lIin.ATiaH. 


Bajir No. 33 fully realized all that we expected of it; its southern end w'as 
lost in the grey tints of die far distance, and its floor was co\'ered w'ith a mote 
abundant crop of kamisch than any of the bajirs we had hitherto traversed. We 
found in it one solitary' tamarisk, bravely struggling against destruction, though it 
was entirely dead except a few- branches. Several of its other branches, dry and 
withered, lay scattered around it. In all probability only two or three of its root- 
fibres now reached doivn to the ground-water* In places the kamiscli still show*ed 
tints of light green. For the most part it was dead and widiered. broken, dark- 
coloured, and only one or two decimeters high, as though it had been eaten off. 
It had however been broken and destroyed after it withered. It is this surviving 
stubble which makes die ground appear chequered with black spots. This kamisch 
is always found growing in conjunction with small rudimentary dunes; it does not 
grow where the ground is free from sand. The reason of this is no doubt that to 
which i have already pointed: it is the kamisch which starts the formation of the 
small dunes on iLs own sheltered side. 

Continuing our journey on the 29th December, we traversed bajir No. 33, the 
longest and biggest throughout the ivhote journey. 1 his, in contrast with those 
at the beginning of our march, lay due north and south. In length it measured 
not less than 19.5 km., and, shut in as it was by tlie long sand-waves, it was like 
a glen or dried-up river-bed. Every' now and again the prospect ahead was hidden 
by headlands (lumsfAui) projecting from die western sand, but no sooner were we 
past each of these in turn than the bajir opened out 
again. As far as die ilust-haze would permit u,s to see, 
the sleep dune-wall continued to fence in our route on 
the left, tliough In one place, towards the southern end 
of the bajir, there was apparently a breach in it, occa¬ 
sioned by one wing of the dunes haring ad\'anced faster 
than its neighbour, 'fhe floor of the bajir was almost 
everywhere covered by low spoon-shaped dunes (fig* 270}, 
elongated (fig. 271) from nordi-east to south-west, and 
amongst and rountl about these the kamisch was still 
growing, although more sparsely than hitherto. But in 
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the southern part of the bajir there appeared 
a number of other steppe pbntSr cspcciaJly 
ischtge and tamarisks, these last, botJt Ih ing 
Fig iTi, TEHTicAL SECTION OF SAME. and dcad^ being particularly plentiful, and 

growing in some places on prett)' lofty 
mounds, lliese last indicate tltat the bushes whose roots ramify through them like 
a skeleton have attained a certain age, for It is plain, that it is the tamarisk-bush 
which gives rise to the tnound, and not the mound which originates the bush. We 
noticed here too, tltat tlte tamarLsks which were growing farthest to the east had 
the biggest mounds; in fact those in the west possessed no mounds. The situation 
is illustrated in fig, 27 a. The bajir is travelling in the direction indicated by the 
arrow. The tamarisk a has struck root in the part of the bajir which has just been 
freed from sand. Tantansk & has been free from sand and exposed to the wind for 
a longer period, and consequently it possesses a low base or pedestal. Tamarisk 
c has been exposed to the play of the tvinds for the longest time of all, and its 
mound or cone is consequently the highest. The linear vertical portion shows that 
part of tin: original floor of the bajir which has been excavated and blown away by 



Fig. 273, 


the wind; while the horizontal shading indicates the only portions that still survwe, 
na^ly the mounds or cones held together by the roots of the tamarisks. WTien the 
bajir and its attendant dune-waves have travelled from to A, B„ the mound a 
will be buried under the advancing sand of the leeward side of the dune-wall. Here 
too we obsen^cd other evidences of organic life, of bares and foxes, and we actually 
saw a big wolf whidi fletl away westwards. This favourable bajir terminated in a 
sort of eul-di-sae^ being surrounded on all sides except the north, from which we had 
come, by high saed There we halted for fte purpose of digging a well, for it was 
evident the ground-water eould not be very &r down. The surface was frozen as 
hard as a stone to the depth of i8 on., which was indeed a good sign, for in pre¬ 
vious eases in which the rMar had not been frozen the water waa salt. We stroek 

Jf “ temperature of C, and was perfeedy fresh 

and dnnkabfe. It trickled out ver,- slowly, and piineipally from the southern Lee of 

larthll' we .T' «>nfinnation of my observation, that the 
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tJie desert, but can offer no cxplanabon of why it should be so. 
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Tliat we here, \n the heart of this hateful desert, should tluis li|;ht upon all 
the necessaries of travel that a caravan requires, can only be described as in die 
highest degree strange and amazing — namely, kainisch, grazing, fuel, and fresh 
water, and also, hati our provisions given out, roast harel When I started from 
Jangi-kbl, I never even dreamed of such a thing. Possibly, as is indicated on an 
older edition of die map of Central Asia by the Russian general staff, anciently 
a road did run diagonally tlirough the desert from Tatran to Korla, for that route 
cannot have been inserted by mere chance.* Yet the people who live both north 
and south of the desert hai-e no knowledge, or even any tradition, that there once 
existed any such line of communication, and even if there did exist some such route 
in the daj-s of dim antiquity, it can only have followed die direction ive were tra¬ 
velling in, for, as I liave already said, it is imimssible to journey from south to 
north because of the steep thresholds or isthmuses of sand that separate the bajirs 
one from another. 

All day long the wind blew from die east-nortb-east, and in the ei'ening there 
was not a single star visible. A winter’s night, such as that whicli followed, widiout 
moonshine, without starlight, is indeed a thick darkness that may be felt. 

Beside the w'ell we had dug we indulged ourselves and the camels with a 
day’s rest, and during tt the w’ind blew hard from die east. Having no tents, w’e 
sought shelter under the steep diine^lope on the east, and as all our effects lay out 
in the open, 1 was able to observe the gradual approach of the drift-sand tow*ards 
them, and it was not long before diey were covered with a thin coating of sand. 
It was however only dose to the earth that the wind blew from this direction, for 
heaiy clouds were driving with great velocity from west to east, or in exactly the 
opposite direction. The water continued to trickle out into our well all night, and 
in the morning was encrusted with a tiiin sheet of ice; and not only the sides of 
the well, but also the sand whicli was thrown out of it, were alike frozen as liEird 
as a stone- This last was only to a slight extent intermingled with clayey matter; 
wliereas in the wells we dug in the more northerly bajirs the fine saliferous 
matter predominated and the proportion of sand was quite small. The water in 
diese wells rests upon a layer of clay, and when you liave dug down to tliat, it begins 
to trickle out from the lowest layer of sand. Both nights that we spent in this spot 
our camp was visited by a fox, which approached quite dose to us. Strange that 
this creature, as well as the wolf, should advance so far into the desert where there 
Is no water, Ko doubt it is the hares that tempt them, for next day whilst on the 
march we saw numbers of these animals; tliey appeared able to subsist without water. 
Another very common animal is a species of small rodent, a kind of earth-rat, 


• The particular sheet of this map which lies before me as t write, Dftmely that for the eastern 
half of East Turkeslan, possesses neither title nor dale, but it appeals to have been published in 1878 
or Inter, for it shows the discovenes made by Ptschevaisfcij on bis Bret journey to the Lop-aor region, 
itie route in question follows an almost straight liiie from Korla to Tschwlschen, and coosequendy crosses 
the Ugcn-darja and the Tarim ahme Kaiaul, nod then passes by the »weU of ‘rartangr about go rerels 
north of T VW schen. Tartang is of course identical with Tatttm. Wherever the Russi^ topographers 
mav have derived their information from irilb regard to this mysterious route, leading diagoiuiUy across 
the' desert, it is at any rale a matter of great interest, and it is not at all unlikely that m former 
times the desert was crossed along some such line. 
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called by the natives sUg^/sg/ia^. But of antelopes or the wild camel wc did not 
perceive a single sign. 

After a perfectly clear night, during wliich the stars shone out, though faintly, 
the morning of die 31st Dee, was quite as doudy and quite as disagreeable as it 
had been before, and the w'ind was still blowing from ilie same quarter. Bright 
nights followed by cloudy daj's, w'ith thick dust-ha/e, — such seemed to be the 
rule. The natural consequence of such an alternating sequence is to chill the surface 
of the earth. There is nothing to prevent radiation during die night, while there is 
everj'thing to prevent insolation during the day. 'fhe only way to keep our .spirits 
up was to walk. 

Although more than half of the day’s march was through sand, we neverthe¬ 
less coverwl 24.3 km., but the sand was iow, and did not force us to make any 
great deviations whereby time is wasted. Crossing the first sandy isthmus we found 
oursdve^ in bajir No. 34; it was quite small, and contained some tamarisks, iJut 
we nowhere found these bushes so plentiful a.s they had been at Camp No. X. Bajir 
No. 35 was all the greater, and lay exactly along the line of our route. Here, m 
addition to die ordinary' kamisch, iscKige, and tamarisks, another steppe-plant occurred 
in great abundance; it is called by the Ra.tives SsuMi-iamu/s^A. At die south’-south- 
west end of this bajir we readied, after a long climb, the top of the didding sandy 
isthmus, and dien saw on our left a fresh bajir, which, contrary- to the rule, extended 
to the south-south-east for as far as we were able to see through the blurred at¬ 
mosphere. We had encountered the rudimentary beginnings of a similar irregular 
arrangement of the sand in bajir No. 2S. This departure Irom the normal produced 
also an intcrruptiDn in the long steep sandy ivall which Jiad hitherto accompanied us 
on the left. But although it too inclined to the south-south-east, it was in all pro¬ 
bability for a short distance only, The steep dune-wall which shut in bajir No. 37 
on the cast and north-east belonged thus to a fresb chain of dunes, which here ihln- 
ntxl out, as it were. The bajirs still coiuinued to be distinctly perceptible, and still 
preserved their usual shape; but die irregularities which now- began to appear seemed 
to indicate, that we were approadiing localities in which die prevailing winds are 
less regular tlian they had been hitherto. As I hav-e already mentioned, owing to 
the feverish hasTe with which we marched, and to the weariness which we conse¬ 
quently felt, 1 was unable to take any precise observations of the height of the 
duties; but I think 1 may tmst my own eyesight, and may affirm that tliey decreased 
m alutude, tliough at a very- slight rate, in pmportion as we advanced southwards. 


cast 


A, for baj.r No. 36, nmnmg »*h ta chan of dune, tou-ardn tlic K>uth-«)uth- 

«.v ' ,h.', “'"k •” "'“Is one urould be tempted to 

sa>. that every Cham of dunes and every string of depressions in that desert 

nee^nly stretch from north-north-west to soutlvsouth^, fo, i, u from'the Zte 

norlh-t^t and the nortlveast that the prevailing winds come. But instep of the 

dunes ,,ng ,n this way a. right angles to the direction of the wimi, the tar sVnkt 

Sr Bef i ta,7'i;a^“^‘::rr’“''’- 

a snail iiav-e something more to say on this topic later on. 
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VVc wore tumpted to follow bajir No. 36. for witlrout doubt k would have 
given LIS a good help along our road; but, as it did not run in our direction, we 
left it alone, and turned our steps up into the sand, and were soon rewarded by 
finding bajir No. 37, which not only ran in the direction we wanted to go, hut was 
pretty large. It gave the impression of an elongated arena fenced in by high sajid- 
and the threshold at its soutli-south-west extremity appeared to be unusually low in 
elevation. In respect of its vegetation this bajir was like those we liad just traversed, 
but its western half w-as filled with small dunes, which increased in size the farther 
west they were situated, until finally they became merged in the windward flank of 
the fresh chain of dunes which started there. But the eastern half of the bajir was 
perfectly free from sand, and it was there that the vegetation had especially got a 
good foothold. True, there was sand amongst the bushes, but there were no 
dunes. Thus in bajtr No. 37 there was no clay soil exposed, not even so much 
as one square meter. Consequently from bajir No. 30 inclusive the ground con- 
sisted of sand, and yielded vegetation, and the ground-water wa.*! fresh; whereas in 
all the bajirs before No. 30 the ground had consisted of saliferou.s clay {sc/tor\ was 
devoid of vegetation, and yielded water that was salt. Certain enterprising scrubby 
plants had actually established themselves on the lower slopes of the steep eastern 
wall, even as high as 10 to 15 in. above the floor of the bajir. Now though this 
indicates a very slow advance on the part of the dune-wall, it does not by any 
means mean tltat the latter stands still, for these plants, which love to have their 
roots amongst the sand, possess, like the saksaul, the ability to »swim*, as it were, 
on its surface; and even when a part of the plant becomes buried under die sand, 
a new shoot springs up, and the roots are lengthened. They* are, as it were, die 
water-lilies of this sandy ocean, and float on its waves. Yet many no doubt perish 
in it all the same. 


^^ vsv 



Here too another structural formation began to appear. It is shown in section 
in the abo\e illustration (fig. S73 )t and conskts of a series of ridges or swellings, in 
most cases very narrow and not more than one or two centimeters to height, which 
stick out on the windward side of the individual dunes, that turn their steep leeward 
side towards the west-sou di-west, and form as k were a sort of ribbing on it parallel 
to die existing crest. It soon became apparent diat they liad previously each in turn 
been the actu^ crest of the dune. A closer Investigation showed that the sand of vrhich 
they are composed is closely packal togedier, and is hart! and cohesive, so that small 
fragments can be chipped off it, though it requires but litde force to make them 
crumble to pieces again. Still their coliesiveness is sufficient to prevent the individual 
particles of sand from falling asunder, as they do elsewhere. Wliat prevents them from 
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rising tnone than one or two centimeters above the face of the riune Is the powerful 
corrasion to which they are exposed, for just where they project the attrition and 
scouring of the drift-sand are exercised with the greatest degree of energy. Upon 
digging into the dune l>cside them, we ascertained that each was merely the e<ige 
of a lamina, which [>ermeates the dune tlirougliout parallel to its steep leew*ard 
face. The fact tltat these lamime persist tlirough the interior of the dune, and come 
to light again on its windward face is an irrefragable proof, that the dunes in w'hich 
they exist do travel towards the west-soutb-’west, as indeed one would necessarily 
expect from the direction of the prevailing wind, 'fhe fact that the big accumula¬ 
tions of dunes turn their steep faces towards the west-north-west is therefore to be 
accounted for by other causes; the individual dunes are at ati)- rate directly subject 
to the winds, and turn their leeward sides to the west-south-west. The laminae of 
which I have just spoken bear witness also to the presence of precipitadoti, whether 
rain or snow, for it is unlikely that they owe their origin to the dew. Once or 
twice only, and then it tvas in the vicinity of the Tarim, did I observe rime-frost of 
a morning, the dunes on one occasion being almost white with it; but In the in¬ 
terior of the desert, where the atmosphere is very dry, I never once detected the 
presence of dew. And even though these lamina: were caused by dew, one would 
expect to find both the projecting ribs and the laminse themselves not only Ipng 
closer togetiier, but thinner, and they ought to have decreased in number from north 
to south, instead of first making their appearance, as they do, in die southern half 
of the desert. 'ITieir occurrence is indeed quite sufficiently accounted for by the falls 
of snow which we subsequently witnessed* When tlie snow melts, the steep slopes 
became wet. 1 he dust which then falls adheres to the moist surface, and so serves 
as a cement or binding material to hold the particles of sand together. Moreover 
the sand iLself contains other fine particles which^ owing to the moisture, develop a 
greater attraction for the sand particles them selves. The intervals between these 
projecting ribs vary* of course a good deal, but they are seldom less than one meter, 
and frequently amount to several meters. Hence there cannot be a doubt as to the 
mode of their origination; but as for the other phenomena connected with them, I 
regret to say I am not in a position to olTer precise data. If we knew what was the 
amount, and ^ forth, of the precipitation, we should be able to calculate the rate at 
which the individual dunes travel, or if wc were in possession of this last-mentioned 
datum, we should be in a position to make deductions as to the frequency of the snow¬ 
fall and rain-fall. But we are ignorant of both. And it is equally impossible to deter¬ 
mine how far the harder lamime are produced by rain or by snow, or by both acting 
alternately. But a tlieoretical and continuous section of the dune, extending over seve¬ 
ral years, would, I feel sure, show that tliese harder strata recur at tolerably regular 
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intervals, llicy would occur most frequently in the spring and early summer, tliat 
being the rainy season, when the storms are frequent, and the ratn-tvetted surface 
Is covered by die sand which Is blown over upon It; if diis were not so, the diflTerent 
strata would not be distinguishable from one another. The summer would probably 
show one, possibly tw-o, thin laminas:, of very' motlerate extent, and the winter one 
diick lamina, or two lamina? less thick, likewise of very moderate extent; whereas 
the beginning of spring, the windy sea.son par txcdkntc^ w’Ould be represented by 
a large extent without any harder lamina, though the latter part of the spring would 
yield sei^raJ of these, equal in number to the frequency of the precipitation, and 
likesvtse reaching over a large extent. In saying tliat die winter would produce 
only one lamina of harder consistency, I have also in mind the experience w'liicli 1 
had in die winter of 1899—1900, and which fully bears out this theoretical conclu¬ 
sion. At that time die snow, renewed as it was by frequent show'em, remained on 
the ground for a long time, and occasioned a complete cessation of the general ad¬ 
vance of the sand-dunes, even when the win<S blew. But whenev'er die interval 
betw-een two falls of snow is sufficiently long for the first fall to disappear entirely 
before die second comes, and a strong wind then sets in, we in that way get two 
strata of harder consistenq'. 

But as in the meantime (fig. 275) a sheet of snow covers both the north-east 
and the south-west slopes of each individual dune, when it melts on the former face 
it ought to produce a liarder lamina of the same kind as that on die south-west 
slope, where we have the ribbing I have spoken of. The harder surface on the 
north-east face ought also to prevent the wind from sweeping away the sand which 
lies there; and possibly it does do so to some extent, so that the movement of die 
dune k checked, be it ever so slighdy. But, as 1 ascertained, there is a great diffe¬ 
rence in this respect betw'een the windward and the leew'ard laces. Tor after a 
copious fall of snow, sufficient to enshroud die dunes entirely, and fine weather then 
followed widi sunshine, 1 noticed how quickly the snow- melted on die slopes which 
w-ere directly exposed to the sun, making the sand moist, whereas on die opposite 
or north-east slope it continued to lie a long time. As we gajied south-west, die 
endre desert appeared to be white; but when we turned our eyes to the north-east, 
we could see no snow except a few thin strips. Hence the difference between the 
two slopes is this, that while the snow melts on die south-west face, on the north¬ 
east face it evaporates, without to any appreciable extent moistening the sand. And 
even tliough the latter does in any degree cement together, it is soon softened again 
by the conjoint action of deflation and corrasion. 

The threshold between bajirs No. 37 and No. 38 was exceptionally low and 
modest; its individual dunes were not even connected togedier, but were separated 
by small patches of level ground, studded with dead tamarisks on their conical 
mounds. 



fig- *7 S' BLACK IS A LAVER OV SXOW. 

y&krftfy iM 
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Fig. *76. ON THE TOP op A mCiH TIKESHOLD WITH A THIN CDVEKINO Of SHOW, 


On the Jst January- 1900 bajir No. 38 proved less serviceable to us than its 
jiredecessorSf for its floor "was in great part studded with small dunesr diflicult to 
travel amongst; its vegetation wm much more scanty, and the dune-masses whicli 
surroundetl it were unmistakably lower. Traces of the two rodents I have alluded 
to were quite common. The threshold at the southern end of the bajir turned out 
extremely deceptive. We made of course for its lowest saddle; but this, instead of 
soon raming to an end, continued to ascend higher and higher, and gradually passed 
over into a labyrindi of large, but perfectly barren, dunes, amongst which there was 

but a solitary tamarisk or t>vo to be seen. 
CLmbing to the top of a high dune, we 
looked, but looked in vain, for the next 
bajir; the bajirs seemed now definitely to 
have come to an end. We Iiad a free 
sweep for a long distance to the south, 
where the dunes appeared to be all of the 
same height; the gigantic dune-walls on 
the left were no longer present; the desert 
architecture seemed all of a sudden to 
have changed. Fortunately the dunes still 
lay favourable for us, from north-north¬ 
west to south-south-east, and turned their 
steep faces towards the west-south-west. 



Fij. *77' OOINC [>OWN THE LEJ! SIUE ejf HICH 
SNOW-COVCKEO THHESHOUJ. 
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But we failed to detect any aigniJ of a fresh bajir; thoutfh the steep sandy walls 
which a long way off in the cast faced cow*ards us proved that there were hajirs 
there* The tamarisks, being more widely scattered, looked like black dots on the 
unending expanse of yellow sand. Finding, in a vallej- between two high dunes, a 
few living tamarisks, and some kamisch that was tenderer and fuller of sap titan 
any we had hitherto come across, we decided to encamp. Throughout the whole of 
this desert journey, we did not see a single trace of a poplar; not even an ancient 
trunk rewarded our search, although I did discover one a pretty long way in die 
Desert of TakJa-makan. It was not until we reached the extreme south of the desert 
tliat we found dead poplar^trunks. 

m ^ y' 



Fig. 27S. VERTICAL SECnOK OF A »AJ1R I^OJJ EAST TO 


The peailiarity of the belt of desert in which we now were was that the dunes 
were no longer piled up in gigantic ranges or chains, but were more individually 
- separate and more uniform in elevation. It was only occasionally that a pj-ramidal 
dome towered above its neighbours. 

On the morning of the and January it was snowing softly, and the ground 
was burietl under a white sheet, through which projected only die reed-stalks that Ae 
camels had not plucked off. I liad nei-er before seen the dunes shrouded m this fu¬ 
nereal garb, but its effect was to enhance still more the bareness and desolation of the 
desert, and give it the appearance of being sunk in an even deeper and chillier 
swoon of death than heretofore. The snow did not however consist of die ordmary 
stelliform flakes, but of needles and cry-stals of an extremely fine, thm shape, resem¬ 
bling a severe rime-frost. But before noon it had all disappeared off the s!o^ *at 
faced southwards, and in the afternoon die sand everywhere resumed its usual yellow 
colour, except in certain sheltered hollows, where a few white strips still clung. 



Fie. in - VERTICAL sEcnoif or the part or the desert where there are no bajir- 

DETRSSSlOifS At ALL- 


Again we lost ourselves amongst the heavy dunes, which indeed appeared to 
grow bigger as we advanced; and gradually the vegetation came to an end. We 
failed to strike any fresh bajir. The steep leeward faces of the dunes were all 
turned towards the souUi, the west, or the south-west; here it would liave been ab¬ 
solutely impossible to advance to die north or to the east. During the day's march 
I observed that there were accumulations of dunes corresponding to die thresliolds 
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that part the bajirs, the only difference being that the intervening spaces, the deprts- 
sions, were thenxselves choked with dunes, so that there \vas no longer any bare soil to 
be seen. Of such depressions we crossed five. Slowly we worked our way up to the 
summit of die crest of each such accumulation, whence the descent to the south was 
steep and long, as heretofore; dience too, when the atmosphere was clear, we had an 
extraordinarily extensive view'. At 4 o'clock the snow began to come straight down, 
and blotted out the landscape all round us, making it impos^ble for us any longer to 
select the lowest and most convenient saddle; we had simply to march by the compa-ss, 
'I’he face of the country was again one uniform sheet of white. Towards the south the 
sky was sometimes clear, but above our heads it loured heavy with black clouds. 
Close to the surface of the earth there was a fresh south-south-west wind. At length 
we came across a couple of black and dead tamarisks, growing on mounds; dicsc 
and the presence of a little kamisch invited us to halt. In spite of the unfavourable 
going, we had managed to do 21.9 km., and in this stretch there was not one square 
meter of ground that was free from sand, this being the first day of the journey 
on which we marched uninterruptedly over sand. Here, although the sand was 
barely half the height it was beside the Tarim, it was incomparably more difficult 
to travel over, because the arrangement was no longer wliat it had been — sharply 
defined ridges and chains of dunes embracing bajir depressions free from sand. 
Here again we observed quite recent signs of foxes. It would have been ver>‘ in¬ 
teresting to have now altered our course, and to have stcereti straight for the sjjot 
where the Kara-muran enters the desert; but the distance was too great, and 1 
considered it more prudent to choose the nearest way to die Tschertschen-darja. 

^ s 



Fig. 180, VIHTICAL SSCTtUX Of A SAUDSn-UR SAJIR rROM NORTH TO SOUTH. 


At Camp No. Xlll we rested a day in order to dig a well, selecting for this 
purpose a relatively deep hollow in which some kamisch was growing. We struck 
the ground-water at a depth of i.ij m,; its temperature was 6% C., and although, 
when compared with the water we obtaincxl from the river-ice, that we carried with 
us, this had a faintly hitter flavour, it was nevertheless quite drinkable. The ground 
was froren to a depth of 33 cm, It snowed all day without Interruption, and often 
verj' heavily; now the snow was of the usual flocculent character, and fell softly and 
silently like tiny parachutes, and when the camels trod on it, it crunched under their 
feet: by evening the sand was covered with a very thick sheet, as loose and soft 
as cotton. All day long too we were shrouded in a kind of twilight, out of whicli 
the soft white flakes came floating towards us from all sides. But it was a li^xhter 
purer, pleasanter Ime than that caused by the dust. During the following night 
the thei^ometer dropped to a minimum of-3o^. C It was a peculiarly tL 
winter, that the severest cold was coincident with the snow-fall; possibly the salt wliich 
the sod to some extent contains may have been mixed with the snow, and so 
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caused a lowering of Uie temperature. * It went on snowing all night, and in the 
morning we and our effects were Utcfally burictl untier it. 

On the 4th January it still continued to snow, anti even when the sky cleared 
above-head, it still went on snowing; for the greater part of the day liowever it was 
cloudy, and the temiierature did not rise 
above ■— t j*’ C. Tlje wnnd blew from 
the south. Before die day came to an 
end, the arraitgement of the sand oitce 
more changed, and the main features of 
die relief that had previously prevailed 
once more becanve evident. Accordingly 
four bajirs made their appearance, and 
though they were very narrow, with 
kainLsch on the east side and low, hard, 
level sand on the ivest, they nevertheless 
afforded us some assistance. These bajit^ 
were formetJ with perfect regularity, and 
w’ere fenced on dte east by tlie usual 
lofty, sharply outlined wall of sand, pointing to the recurrence of the immi^ ac¬ 
cumulations, running north and south, with which we have grown so familiar, and 
they w'ere parted from one anotlter by jjerfectly barren tliresholds- It w'as however 
interesting to note, that these bajirs, in which tlie level clay was nowhere exposed, 
but which were in the stage of sanding up, extended towards the south-south-east, 
not towards the south-south-west as in the nortliem half of die desert; and this new 
direction was in far better agreement with the prevailing wind. Except in bajir No. 
42, we did not observe any tamarisks. Ounng the day the snow' evaporated rapidly, 

and in the afternoon it lay one to two 
cm, deep in convex places, but about I 
dm. in the hollows; on the slopes facing 
south it had disappeared entirely. 

Again it snowed all night, hut clear- 
e<l up at 9 a. m. on the morning of die 
5th January. The temperature did not 
drop below — (6“ C. Such wide ranges 
of temperature are however unusual in 
tlie desert in winter. .Although apparently 
the sky was perfectly blue and serene, the 
fine ice-needtes nevertheless still continued 
to fall, and their facets rtrfiected the sun 
all daj'. The snowy mantle was 3 cm. 
ileep. and the glitter from it, when the 

• Waltlict sa)’a with regard lo this point 1 »Wenn man weilcr erwiigt, dass eiti Genitsjih voa 
Schnee und Sak cine IjetrSditlichc Tanpeiamrcmfcilrigung herbeifiihwa kann, bo witcl bci leichte™ 
Schnccfatl, wie cr in dfir W'ilstc gdegenllkh beobaebtet wrrd, einc nwrgische Abkiihlung von Sajz- 
accbccken eintttlcn.* — • Gatts dtr WktttttSitidaiigy p. 



Fig. flSa. STSEr LXHsmt I'AU.ixo to the south. 
Erreex of the k]ppt,E'iiASKS upon the ueltiko 

or TUB SNOW. 



Fig. 281. A PART or T»tE OtlERT WHERE THERE ARE 
NO BApES. 
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sun shone out, was more than the strong* 
est eyes were able to endure. Desolate 
and silent though it w-as, the scene was 
all the same both majestic and sublime. 
During the morning, so long as the west¬ 
ward-facing slopes remained in the shade, 
their tints ^'aried from grey-blue to a cold 
steel-blue according to the angle at which 
they lay, while the summits of the dun^ 
glistened white like the backs of dolphins. 
It would have been ea^ to imagine one 
were travelling amongst the eternal snow- 
fields of the high .Alps. But the atmos¬ 
phere in the distance was an opaque grey, because of tlie fine crystals with which 
it was filled, so that w-e were unable to see distinctly for more than one kilometer 
away. 

To-tlay the sand w-as higher and more difficult than on the day before. The 
small depressions we struck into were completely sanded up, and proved of no real 
assistance to us on our march; and each was successively poorer in kamisch. All 
day long we passed only two or three tamarisks, growing as usual on high conical 
mounds, but evidently quite dead and widieretl a long time ago, so that they were 
tolerably old, if not indeed very old. Now the dune-waves of the sandy ocean 
avoid these tamarisk-cones, so that tlie latter are alw^ays surrounded by circular 
dunes. In fact the cone, with its girdle of dunes, is like the active crater of Ve¬ 
suvius inside its Monte Somma, a fornt of relief to be ascribed to what the Germans 
call Nevertheless, whenm'er this circular dune grows sufficiently high, 

it must inevitably overwhelm tlie tamarisk-cone. 



Fig. 384. VERTICAL SECnOS OP HUMES AVCHDIIfO A TAMARISK COME, 


Small depressions answering geographically to the hajirs still continued to 
meet us at intervals, but they were all more or less filled with sand. Tlie diiTeren«j 
in thb respect, as compared with the northern part of the desert, is plainly to be 
accountetl for by the winds, which follow other, and increasingly less regular, direc¬ 
tions in [iroportion as you approach die mountain-chain of the Tokus-davan, and 
the region in which the montane winds prewail. We had been every' way more 
comfortable in the middle of the desert than we were here. Still the sand was not 
absolutely and entirely barren. Sometimes we would travel for several hours together 
without seeing a trace of organic life; then we would perceive a few stalks of ka- 



rig. 3 83, WAtKIKC DOWM THE SAME SIOPE. 
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tnisch sticking' out of some dune*g!en or ottier, or a tamarisk-cone would loom into 
sight. 1 wonder if dtis vegeiaLion Ls the last surviving remnant of a steppe which 
covcrec! the ground liefore the sandy desert was formed, and since die invasion of 
the sand has been smothered by it? In this Jtone of the desert all the tamarisks 
are dead, and their branches and stems as brittle as glass. But that they were once 
strong and full of sap is evident from the notable dimensions they often attain. Why 
then have they died? Is it because the level of the ground-water has dropped, or 
is it tliat the surface of the desert has lit the course of time risen? Possibly it is 
both these causes combined that have been operative. The kamisch on the other 
hand appears to be more tenacious of life; you see it growing fresh and strong dose 
beside dte dead tamarisks, though whetlier its roots are longer tlian those of the 
tamarisk, or whether it is satisfied with the transitory' moisture that is able to acidify 
the soil, 1 do not know. 



Fig, sSS* rOLtOWlNU TJIE CREST OP A SfHOW-COVERED DUKE. 


During the day the snowy coverlet, In consequence of the sun's pow'cr, under¬ 
went certain clianges as it diawed and froze again. The farther we travelled towards 
the south, die deeper lay the snow; in other words, the snow-fall was heavier in 
the regions that lay nearer to the mountains, and was less towards the north. Per- 
liai>s it had altogedier failed to reach the middle of the desert* On the convex 
summits of the dunes looking towards die north, the snow lay dedraeter thick; and 
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it was ccjually thick on the southern side of tlie actual crest. On the satne side, 
but lower down, it was cnisted over, so that you could without difficulty have ski ed 
down it; and as the afternoon wore on, the hardness of the surface increasedr Alonij 
the southern faces the snow which lay next to the surface of the sand had evidently 
tliaw'cd, for the sand itself was frozen to the depth of 2 to 3 wlien the 

camds slid down these steep Rlo[)es, patches of the hard, frozen sand, as much as 
20 s<]uare meters in extent, used to descend vvitlt tliem, canyin^j along at the same 
time their coverlets of snow as they glided down over the loose, unmoistened surface; 
the snow'y edges of the crests thus exposed to the noonday sun were frozen so hard 
that they did not break even under the weight of the camds* And so slippery 

were they that the camds, until they 
learned not to tread on iliem, used fre¬ 
quently to fall. On the otlier hand 
the frozen leeward face, looking to¬ 
wards the south or the west, would 
not bear, but broke under tlteir foot¬ 
steps. It is Just this saturation of the 

sand — it wa.s now 2 to 3 cm. deep 
Fifi. riuizEH sKow On th. cr^t nr a ounz. _ produces 

the harder lamtnte of which 1 have been speaking, 'ITie same effect is of course 
produced by a spring rain, though the lamina so originated is not indeed so thick. 
On the other hand none of these changes occasioned by thawing and regdation 
w'ere to he observed on the slopes that look towards the north. There the sand 
was as usual loose, and in the holes left by the cantds' feet, the dry snow 
used to mingle with it. And before any thaw can sec in there, as a consequence 
of the general rise in the temperature of the air in spring, the snow has evaporated 
so that die retarding effect, which k may possibly have upon the movement of the 
sand when tlte first storms of s[»ring come, cannot be very great On the other 
hfind, the moist layer of .sand on the souUiem slopes becomes all the thicker when 
the snow begins to thaw from underneath. Hie 2 to 3 cm. spoken of above were 
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Fig. 18J. SNOW-COVERED OVNZS, 
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the result of one or two daji'H of stinshine, As soon as the .snow ha,s disappeared, 
the moisture quickly disapfxars also, though its cementing and solidifying effect 
remains, imparting to the lamina in question a 5 rmer consistency than that [xisscssed 
by the lantina of sand which Is swept over it by tlie first storm of spring; so that 
we can now tinderstand, how it comes to permeate tlie enb're dune, and how in 
esfiecial it shows itself on the surface in ridges and ribbings- I question very' much 
whether a winter storm would have any effect upon the relief of the dunes, for the 
snov^y covering acts like oil upon the waves. 



Fig. aSH. nEAP TOUUIiAR-TBU.'CK IR THE UESERT. 

As the sand ahead of us appeared to be impassable, we turned to the west, 
and finally atmek a hollow containing tw'o or three dead tamarisks. We were now 
iS km. beyond the point where, according to Roborovskij's map, we ought to have 
crossed the old bed of the Tschertschen-darja, of wliich he had been informed; but 
so far there had not been the smallest hollow to indicate the presence of any such 
ancient watercourse. 

Of vegetation on the 6th January', except for hvo dead tamarisks, we did not 
see so much as a tlrtfting leaf; nor anything indicative of a bajir all day, w!u!e the 
dunes were steep and difficult In general the underground contour seemed to be rising 
as we approached the mountains. True, there was no great indication of this on 
my hypsometrical instrumente, but it was noticeable that the view looking north was 
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aiways more extcjislve tlmn that to tht; south, Tlie stiow still continued to grow 
deeper as we advanced, although it had settled a little and liardencd, so that it co¬ 
vered the dunes as with a parchment-like skin. In places the yellow sand was IjC” 
ginning to jieep through on the southern slopes, lliere was no scarcity of water, 
and in the evenings we used to thaw the snow, and so husband our last sun'iving 
pieces of ice; we no longer had any occasion to dig wells. 

On the 7th January we did a tolerably heax^y march through high sand. In 
a holloxv xve again encountered vegetation, namely kamisch and ki!t<rt(kt a species 
of the tamarisk order, but both it and the kamisch were dead. Here however we 
came upon sure indications that we were approacliirtg the 'I'schertschen-darja, namely 
some cow-droppings, which appeared to be one or two years old. How this en¬ 
couraging indication came to be in tliat place it is difTicult to stirmise, for what 
cause could there exist xvhy the animal should choose the desert sand for an airing? 
Anotlier e<iually unmistakable sign was a belt of poplar-forest, venerable trunks, 
long dead and withered, though in one place still standing thick together. Many of 
them xvere sound and solid, others holbxvt most of them still stocal tipright, some with, 
some xvithout, mounds at their foot, while yet otliers lay prone amongst the sand. 
.\ soft piece of iiUiik (dry timber) liore plainly dte marks of an axe; but very 
many years must have elapsed since the lusty tree was felled. Owing to the high 
sand 1 was unalde to sec in xvhidi direction this belt of togltrak extended; but it 
seems to me not tin likely, that it marks an older bed of the Tschcrtschen-darja. other¬ 
wise it is diihcult to understand how this strip of forest could come into existence. 
It will in that case have withered since the river changed Its course. If this assump¬ 
tion is right, we liave here a fresh example cjf the tendency which the rivers of 
liast Turkestan shoxv to gravitate towards the right, irrespective of tlie direction in 
which diey flow. Amongst the dunes too there were occasional terraces of clay, 
horizontally diaposetl, and reasmhling the dried escarpments beside an abandoned 
river-betl. Nevertheless ! cannot say, that there were any actual and unmistakable 
signs of a former river-betl. 
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The processes of thawing and regeladon now produced upon the !iurface of 
the snow fresh crystallisations in the form of thin three’pointed flakes, resembling 
oak-leaves, about t cm. across, and pointing towards tlte south-east, Possibly the 
wind, which was then blowing from die north-east, may have had something to do 
with their formation. 

Early on the Sth January the belt of came to an end, and we were 

again amongst the high sand, although every now' and then we perceived a tree- 
mound, and a couple of living poplars or tamarisks amongst the dunes. The sand 
w'as once more arranged in the familiar characteristic bajir-formation. Although the 
depressions w'cre of miniature size, tJiey were fenced tn on the ca.st by the same 
steep dune-w'ail, at the foot of which dwarf tamarisks were sometimes growing 
without the usual mound underneath them. In several of these bajirs the ground 
again consisted of diy and brittle clay, horizontally disposed, not of soft loose sc/iar 
as in the northern part of the desert. On the west side of each bajir the day was 
shaped into very low terraces, and descended in steps towards the eastern side of 
the bajir, where the depression was consequently deepest, as in the bajirs in the 
north of the desert and in the Tarim lakes. Tlic formation of these southern bajirs 
is shown in the accompanying section (fig. 290; ^^d as die same conformation occurs 
in them all, it is plain tliat it cannot belong to the original substratum, but is 
caused by tlie superincumbent sand. 'ITie sand-free clay surfaces, that is the bajirs, 
have been excavated by the wind, and the portion a has been exposed to this action 
for a longer period than the portions 6 , r, and //. In the case of the larger bajirs 
we found tliat there is an uninterrupted slope from west to east; here however the 
surface is broken into low terraces, with sliarp edges. On the west these merge 
into the wmdwartl flank of the nearest accumulation of sand. In some places we 
perceived fresh kamiscii growing in the deepest parts of the bajirs. 



Fig, 391- 


At length, from tlie summit of a lofty dune, we caught sight of tlm longed- 
for black line to the south, indicative of the forest belt of the Tschertschen-darja. 'the 
last dunes went down towards it with a very long and gradual slope. The tamarisks 
were here standing as usual each on Its characteristic mound, but the border-line, 
which not a single one of them overstepped, was extremely sliarp. Between the 
last dune-crest and the tamarisk-lielt iltcre was a long depression or hollow, extend¬ 
ing in both directions as far as we could see; possibly it was the last relic of an 
ancient bed, although it did not run parallel to the existing river, but stnick it at 
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an acute angle. Tlie tamarisks, the cones of which were s to 3 ni. high, grew 
verj' close together, so tliat it required some care to steer our way tlirough tlie 
labyrintli. On die other side of them we came a [ion thick beds of luxuriant kamisch. 
'I'hm we croRsetl at right angles another oblong depression, which unquestlo^hJy 
was an older river-bed. Here tlien, in this part of its course, die 'I schertschen-daqa ap¬ 
pears to have flitted step by step towards the south. Some vegetation had establisdied 
itself along the bottom, while certain of the withered tree-trunks wliicU lay separate 
niay well once have been dnftwood brought domi by the stream- After diat the 
kamisch and tamarisks alternated one with die odier. There was also a clump of 
poplars; but, strange to say, although so close to the river, the trees were dead. 
Possibly they had died in consequence of some former alteration in the bed of the 
stream. Their trunks were quite hollow, like reeds. We pitched our camp beside 
the river, w-hicb u-as frozen to a considerable depth and covered with snow. In diis 
locality, which is known as Keiig-lajka. the road to Tscheitschen run.s immediately 
along the left bank of die river, where there is a thin poplar forest. Although not 
more tlian 6 to S meters high, yet being the only trees in a region in which trees 
of any kind are a rarity, these poplars naturally produce a somewhat impressive 
effect. The vegetation on die right bank of the river appears to be of the same 
character as diat on the left. Here too there is a desert tract with dunes, though, 
judging by its name of Kuin-tschaval, not without interruptions. Indeed there are 
said to exist numerous small patches of forest, kamisch, and or dead forest. 

Tlie river here was alxmt too m. wide, this great width being however solely 
due to the fact that, after the first freeing, the water flows out over the ice, and 
then freezes again, and so goes on spreading wider and wider after each fresh overflow. 
This 1 infer from the numerous small islands of kamisch which I saw stickiag op 
through the ice, for diey would not be able to niaintain their ground in the running 
stream. Three shepherds, who were grazing 400 sheep at Tasch-kitschik on the right 
bank, told us. tliat the river had been frozen for 20 days. Thus die Tarim freezes 
at an earlier date than the Tschertschen-darja, the latter stream having the greater 
fall, and consequently the greater velocity. In the 25 days immediately preceding 
the freezing of die river, iLs surface had been thick with kSmul or k<tde, t. e. drift- 
ice. rUe sliepherds expected die ice would remah 2 *‘i months longer. The .snow 
began to fall here seven days before, precisely at the same time as it began to fall 
in the desert. During the last three days a hard i&gh-schaiiml or >mountain-wind> 
had been blowing. To the south-east we saw, the atmospJiere bdng again dear, 
a ma'isive portion of tlie Tokus-davan. The commone.st animals at Keiig-lajka were 
wolves, foxes, mslun (a species of Felt dm, probably wild-cat), hares, pheasants, 
mid-duck, etc. Although the tiger was known lower down, he does not frequent 
diis locality. Owing to the great number of wolves, roe-deer, red-deer, and ante¬ 
lopes are rare, hut they are more numerous at Boghuluk, especially the second; in 
fact the place is named from them. Here there were said to he no wild camels at 
all beside the Tschertschen-darja. 



CHAPTER XXII. 

ON DUNE-FORMATION AND SANDY THRESHOLDS. 

I had thus succeeded in crossing the Central Asian dt^ert at one of its broadest 
parts, the distance being 284.5 km., equivalent to the dUtance between Uodon and 
Liverpool. Berlin and Breslau, or Stockholm and Jbnkbping. Hatl 1 struck a line 
from any point betv^'een Tepe-teschdi and Arghan to Tatran the distance would have 
been about the same; for, if a circle be drawn with Tatran as centre and 285 km. as its 
radius, its circumference would almost exactly coincide with the arc of the lower 
Tarim. We struck the Tschertschen-clarja 7 km. Mow TatraOr although it had \^n 
my object and my endeavour to steer straight for tliat village; my failure to achieve 
this purpose depended partly upon the variation of the compass, and jiartly u^n 
the deviation of the chain of bajirs from the straight line leading to Tatran. But 
before attempting speculatively to account for this deviation, in the course of whidi 
we travelled first south-west, then south-south-west, then south, and finally even soum- 
south-east, 1 add a table supplying the actual data upon which 1 base the following 

discussion. 

S. 32“ W. 

S. W. 

S. 4>*.s W. 

S, 4t“ W. 

S 2o“ VV, 

S. 35^3 W. 

S. 37 “ VV. 

s 38" w. 

S. io“.s W. 

S. 31“ w. 

S. 24“ w. 

S. 2t*s W. 

S. 12“ W. 

S. J4'’ W, 

S- 2“.5 VV. 

S. 27“ w. 


Bajir no, 
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2 . 

3 ■ 

4 ■ 
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10 
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12 
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Bajir no. 17 . -.ran S, 7* W. 

> * 18.S. 7® W. 

1 f 19 > * . > S. 14^ El. 

» ) 10 S. 

1 1 21 * S. 12* W. 

* 122. * S. 12* W. 

* 1 23 S. 12* W. 

> *24. » S. 7* 5 E, 

> » 25 . . .. » S, 7^ w, 

» * 26 ■.S. 7* W, 

1 » 37 . ..S. 7“ W. 

* >28 . » S. 32'' E. + S, 7* E, 

» *29. » S. 27° W- 

> » 30 . .. ► S. 5* H. 

» • 31 . . - . . . 1 S, 16° W, 

* » 32 . S. 5° W. 

* *33 .» S. 6“,5 E. + S. 5* \V. 

» *34 . S, 19.* W. 

* * 35 . i S, 2*.s W. 

» * 36.* S. 20° E. 

* ^ 37 * * * ‘ ■ ■'■**».* * S« 1 2* E. 

* » 3S . . 6* W, 

’ * 39 - ........ j S* 13 *5 E. 

* * 40 *. S. 23* W. 

* * 41. S, 27* E. 

* * 4: ... . .. . . , j S. 6*.i E 

* » 43 * ‘ S. 7*.5 E. 

* » 44 . S- 7“.; E 

* » 45 .* S, 5* VV, 

* *46 . * S. 13* E. 

'rin; miniature bajirs at the S, end of 

the journey. . S. 6* E. 


'Fhe reader will be able to analyse for himself this list of the directions in 
which the bajirs ran. and so convince himself that the entire string of depressions, 
or the long grotn'e which they make — a groove divided by die sandy thresholds into 
so many separate dit^ioas does as a fact describe a curve of a similar cliaracter 

to the arc of the Tarim which t have just spoken of, although it lias a longer 
radius, namely about 450 km., with its centre somewhere near Ghas-kbl. Even a 
superficial glance at the map is sufficient to show, that this curve cannot liave any¬ 
thing to do with a i)os.Hible short-line, or a po^ibk stadium in the desiccation, of 
the great inland lake of which the Kara-koschun and several other basins form tlm 
last e.NcessjveIy small remnants. It that were the case, it — the curved arc of the 
bajirs - ought to coincide with one or other of the contour-lines of East Turkestan; 
but tliat ts b)' no means the fact. For whereas Jangi-koi lies at an altitude of 881 
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mc^tcrs, Kenj^'lajka lies at [.iBo meters, so that in. the course of our journey be¬ 
tween these two places we had ascend<Nl 300 meters. Thus the 'I'schertschen-daTja 
lias a fall to^\-artk tlie Kara-buran 300 meters greater than that of the I'anm, al¬ 
though the distance is only very slightly longer. /\nd the difTerence becomes still more 
sharply accentuates I, when it is remembered that Jarkent and Tschertschen stand at 
the same altitude^ although the distance betw'cen the former and the point of con¬ 
fluence of the tw'o rivers is 1*250 km., whilst from Tschertschen to the same point it 
is only 450 km.* 'Ilie contour-lines of the Hast 'lurkestan basin thus cut the long 
bajir-groove virtually at right anglesf consequently tliis latter has nothing whatever 
to do with the conformation of the surface or its relatioas of level. 

Tile meteorological journal gives information as to tiie direction and so forth 
of the winds in the Lop country during the course of my stay there. Tlie prevailing 
winds come from the north-east quarter, with a stronger inclination to tlie east chan 
to the north t that is they blow from the east-north-east more Ih^quently titan they 
blow from the north-east It is very seldom that the wind comes straight out of the 
east, and I have never observed it blowing from due north. As a general rule 
we may take tt that the prevailing wind comes from the N. 60® E. Disregarding 
any effect that may be produced by differences of magnitude in the particles of sand, 
— the sliape of the dunes is determined by the wind and the relief of the ground. 
On perfectly level ground, and under the influence of a strong and steady wind, the 
individual dunes assume the sliape .shown in die annexed illustration (fig, 293): they 
are crescentic in outline, have a steep face tow’ards the west, are highest in the centre, 
and slope away in each direction towards the two honts of the crescent. On the 
windward side they have a convex, spoon-shaped slope, formed quite regularly, but 
crumpled by tiny sand-waves or ripjile-marks, which on the actual ridge lie parallel 


with the crest of the dune, but lower down are affectetl by the character 
of the slope in the same way as the dune itself is when it is built up 
on uneven ground. So long as the dune-formation is in its first stage, 
or one wrtorejo high, the individual dunes are scattered, though they' 
also coalesce and fuse together in places so as to form twins and 
triplets, nay, actual chains of connected dunes. But in these concatena¬ 
tions of dunes (see fig. 296) it Ls always possible to distinguish the 
original shape of each individual dune, though the dune 
is of course more or less modified through fusion with 
its neighbours. Unless the fu,sion is very close, the dune 
will have lost little more of its original features than the 



Fig. ixur- 

VmVAI. DUKE. 




Fig. £^4 add DUX£-Tilll'LEt9. 

* The distances were mejuBred rouglily qij my tuop tn PetirmanHi MUt/ilungtn; if the wind- 
iags of the rivers be token into Account, the distance is of coune in both casb much greater. 
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points of the horns. I'he whole of the dunes in a given desert area such as is here 
assumed travel in the direction of the win<1. that is parallel to one another. If the 
process of »sanding down* continues, tliat is if the volume of sand in the area con¬ 
tinues to increase, the individual dunes partly increase in 
sute and partly liecome pressed closer together. Even 
though the surface Is uniformly level, the tUfferent individ¬ 
ual dimes are differently affected by one and the same 
wind. At aU events this is bound to be the case wher¬ 
ever a higher dune acts as a partial wind-screen to a 
lower one situated on its leeward side. In fig. 297 
must travel faster than a. .At this stage the separate 
dunes seem to attract each other, that is they manifest 
a certain tendency to approach nearer together and ag¬ 
glutinate into bigger accumulations' in fact, dtc dime- 
accumulations of which I have spoken are only so many 
inextricable agglomcratioivs of once discrete individual dunes. The larger dunes 
seem as if they tried to swallow up and absorb into themselves the smaller dunes, 
until they form continuous ridges or accumulations. Tlie process is a quite natural 

one Suppose in the accompanjnng cut (fig. 298) 
tliat B and C are tmliviiluaJ dunes which liaise suc¬ 
cessfully dimbed up over the dune A, then in the 
{xjsition which they assume, B will move faster than 
A, because of the latter being relatively shdtered 
from the wind. In the second cut the dune B has 
Fig. 197, overtaken A, and in consequence the new dune 

A + B is twice as big as the original dune; but 
on the other hand fJie rate at which A + B moves is only half as great as tliat at 
which U moved. The tiune C may be assumed to possess the same dimensions as 
B; const^iienily it too will travel twice as fast as .A H- B. Hence it will overtake it, 

raising still higher its steep 
leeward face, tltough this 
wUI, it is true, decrease in 
proportion as the compound 
dime increases in breadth. 
Thus, whilst the mass and 
the altitude of the compound 
dune-accumulation increase, 
so too does the relatively 
greater vdocity of move¬ 
ment of the advancing indi- 
ddual dunes, that is as com¬ 
pared with the compound 
dune. So that the more 
dunes there are which go 
to make up a dune-accu- 


Mg. 296. ACCUMULATlKC 
OVNK$. 


Fig. 398. 
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mulaiioo, the sbwer becomes iLs fonvard movement. At all events, it certainly 
forms a boundar)' beyond whidt the individual dunes under no circumstances ad¬ 
vance; they can, and tlo, move onwards until they come to the very top of the 
accumulation, then however they disappear, and their Individual tty ceases. Even 
when this process, as eH\hlblted in the three figures here appended, is continued 
in botli directions as shown in fig. 196, their Jiiutual relations still remain alway^j 
the same. 

Now this could only happen in a country like East Turkestan, where the surface 
Is so level and flat, and so perfectly iind I versified — where there are not even minor 
undulations, and w^here the prevailing wind Ls so extraordinarily powerful and so un¬ 
checked in its operations. [ doubt whether there is anywHiere a sandy desert wliich 
exhibits such regular and such beautiful sand-fomiatioiis as the Desert of rschertschen, 
for the predisposing conditions which I have mentioned above are nowhere so 
strikingly developed as there. After crossing this desert, as I have done, and after 
seeing with my own ej'es the extreme regularity of construction which prevails every'- 
where tliroughout it, and witnessing how- for days together these sharply accentuated 
concatenations of sand-hills never vary in their features from one end to the other, 

1 do not for one moment hesitate to declare, that each such accumulation or range 
is built up of innumerable indmduals, which, advancing from the east-north-ea.st, 
climb up, as it were, to the highest summit of the range, and then fling them.selves 
down its Sleep we.stward face, and so disappear. Having witnessed this myself, I 
do not hesitate to say at once, that on level ground and unrier a steady wind, the 
indi\Hdual dunes endeavour to fuse with one anotlier to form a concatenation of sand¬ 
hills or more correctly speaking an unbroken continuous ridge 'I'o obsen'C 

m what actually takes place in the sand during a spring storm w'ould require 

not only a long period of obserx^adon, but also a great amount of patience, it 
must suffice to remind the reader, that the reasoning which I have adduced above 
is in almost exact agreement with tlie general laws of the formation of waves 
(kumatology). If j'ou examine a small individual dune w'hilst a violent wind is 
blowing, you find that the minute ripplmgs of its surface, the tiny beautifully formed 
wavelets of santl, travel up die windward sitie until the)' reach the top, where they 
disappear, and that diese are constantly followed by others so long as the wind 
continues to blow. Precisely the same thing takes place with regard both to the 
individual dunes and the large sand-waves, which represent the highest powder of 
sand-aggiutinaiion. And just as the fine ripplings travel faster than the dune on 
which they move, so the individual dunes travel faster than the dune-accumulation 
to which they temporarily beiong. Thus the velocity is proportional to the mass. 
Hie same laiv obtain.^ in the waves of the ocean: amongst them the ripjilings grow' 
into waves, and the waves into huge foam-crested billows. When a violent wind 
strikes a perfectly smooth expanse of ocean, it gives rise, within the course of merely 
a few seconds, to a uniform rippling of its surface; in precisely the .same way the 
wind acts upon eveiy* point of the surface of the siind, the continuous wave-move¬ 
ment of the rippltngs being disregarded. But when the wave^ests are piled up 
by a long-continued wind, they do not lose their individuality; they absorb all the 
smaller waves and go on growing unceasingly. If the wind suddenly ceases, the 

la Cin^4i jfwW, 
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movement still persists, and does so for some lime even after the wind has changed 
its tlirecrion. The topmost summit Is indeed capped with smaller waves, precisely 
as the ciuncs are. If the waves of the sea are sufficiently large and sufficlentlv 
powerful, they are but little affected by a feebler wind setting in from another 
quarter, in the .mme way tlie sand-accumulations of the Desert of rschertschen are 
never affected by the winds which blow from any direction except from the predo¬ 
minant quarter. It is in both cases merely die surface that is affected by die change 
of wiiich tliat becomes rippled, and tlie ripples augment and grow into waves or 
small individual dunes. 

If now the entire mass of sand were to be evenly distributed over the sur¬ 
face of the whole of the desert, and its surface were to be perfectly horizontal, 
sandy ridges that would be then formed would be dispmsed at right angles to the 
direction of the prevailing wind, and would assume the jiositlon h indicated on the 
accompani'ing sketch-map (see PL 52), But as a matter of fact, they actually assEime, 
as we found, whilst crossing the desert, the position a, for the chain of bajirs which 
we followed ran between two [jarallel accumulations of sand. Special circumstances 
must conspire together to produce this apparent anomaly. How far the pressure 
of the wind Ls the same througliout tlie entire region, that it is from Jangi-kbJ to 
Keng-lajka, cannot be determined; but it b possible that its force is to some extent 
modihetl in the northern part by the Kuruk-tagh anti the forest-tracts beside die 
Kont^hc-darja, and as a consequence of this that the e,xtremities of the dune-mnges 
which project w far north are in some degree retarded, and unable to advance with 
the same speed as those parts which lie directly exposed to the wind. 

Moreover, we know that Keng-lajka lies 300 m, higher than Jangi-kbl, and 
\ve ma) a&sume t at the ri^ to the first-named is everj'where equal and uniform 
tlwougliout die area in question. And perhaps this circumstance is not widiout its 
effect, however small that may be. Certainly it is not admissible to say, that as 

ol’the Kiffel tower than 
^ ^ ^iarth, m like manner it must be greater at Kervg-lajka, be- 

Jangi-kbl, for, as 1 have supposed, the in- 
over everv tv^'' desert, an<i the wind sweeps unchecked 

over such in ^ of elevation is distributed 

rnto r. r 930, that really it scarcely comes 

ass..n.Q tll^i 'ihk of de^t'olf ^of 

umsiraaoiip ana also in tlie wav there shown r« l ^ i 

Z w^riS^'riLs" ?■ higher^ouid°woS^t''mme 

r°““ 

and dct<:nnirativi;'''hfluenir’*'l •"I"'’’ “ Oinreisc a definite 

be snS ™ exold X nb of above, to 

is in the nonh of die de,ciZs'M°" !*** “'’“"dance of sand there 

sand drereases i„ “"'O’’ "'orJs. ‘1>« 

■n quantity as one travels from north to »uih. If „„«■ ,he velocity 
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is |jro|}i>rtti>iinI to the mass, it follows that the beamier and bulkier dunes of the 
north will travel mure slowly than their less massive prolongations towards the 
south. Thus, instead of presenting itself in a straight line at right angles to the 
direction of the prevailing wind, the dune-concatenation becomes curved, so that, 
whilst in the north it lio at an acute angle to the direction of the %vind, in the south 
it approximates more and more towards a right angle. The table on p. 349—350 
shows [dainty the course of the cur\'e, both in the case of the dune-concatenations and 
of the chains of bajirs which He lietween them. Uajirs 3 an <1 4 lie almost north-east 
and south-west; after that the southern direction becomes more and more pronounced, 
aldiough diere are of course at the same time several ilcviations from a curve 
proper. Throughout the whole of lJ;e northern half of the desert there does not 
exist a single bajir with an eastward inclination; bajirs exhibiting that tendency ap 
pear only in the southern part of the desert, and in the extreme south the east¬ 
ward inclination is more common Uian the western. This applies to bajirs no. 19, 
34, 2S, 30, one-half of 33, 36, 39, 41, 42, 43, 44, 4b, and all the miniature bajirs, 
their mean inclination being E. Hence the angle whicli this makes with the 
prevailing wind is 72*.5. Let us take a few bajirs at random, and see bow they 
lie with respect to the wind. We fimi 
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28*' 
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23 

= 48° 
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19" 


28 

= 92° 
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32 
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40 

- 37 * 

> 

19 = 

74 * 


4 i 

= 87" 


Trom this it is clear tltat the angle increases, although irregularly, as one 
a<]v'arices southwaals. Throughout the entire series there is only one 1>ajir, namely 
the eastern half of No. 2S, in which the angle exceeds a right ai^le. The one after 
that wliich comes nearest to a right angle Is No. 41, its angle being 87“. The great 
difference that exists between bajir No. 4 and bajir No. 4* « shown in fig. 299 and 300; 
for witereas the former lies S. 41® W,, the latter lies S. 27* K., ora difference of 68°, 
Even between No. 40 and No. 41, dose as they come together, there is a difference 
of fully 50**. Thus the whole of the dune-accumulation does not advance at the 
same rate throughout, but certain parts lag, as it were, behind. It Is precisely what 
may be observed in a small series of dunes w'hich have Fused together, the one wing 
is smaller than the other, and consequently is driven fonvard by the wind at a faster 
rate. The var)dng angles show that the dune-concatenation does not possess the 
same tlegrec of massiveness throughout. 

The circumstances being then thus, one would expect that some parts of the 
sandy mass would drop behind and get cut off from the rest; an<] this is wlmt 
actually does take place. In the case of the waves of the sea one may often observe 
a break in the succession, diat is waves which run off from the main mass and 
dwindle aw‘ay. Disruptions and severances of this kind are commoner in the south of 
the desert than in the north. For instance, from bajirs 1 to 15 inclusive tve had 
Identically the same unbroken sandy wall on our left hand throughout; but between 
No. 9 and No. 10 we were able to perceive prelbiinarj* tendencies towards a bulging 


THE TSCHERT55CHEN DESERT. 


356 

outwards, and similarly between No. 13 and No. [4. But the hrst real breach in 
the wall occurs between No. 15 and No. 16, in that the dune which fences in 1 >ajir 
No, 16 on the east has advanced considerably farther towards the west than that 
which bounds No. (5 on the east. Bajirs 16 to £0 inclusive possess one and the 
same sandy wall, and it occupies a more westerly position than the sandy w*al1 
which bounds Nos. 21 to 27 inclusive. No, aS is di\’ided into two by a sandy 
spur. Another dune*wall is common to Nos. 29—35, though it is less straight and 
less continuous than those which I have already named, .Another spur juts out be¬ 
tween Nos. 36 and 37. Bajir No. 38 possesses a very distinct dune-wall* but it soon 
Ijccomes lost amongst the santls whicli stretch to the south of it; and from that 
point die regular accumulations of sand gradually die away, and the steep dune- 
walls become shorter and shorter. In the extreme south this same conformation 
distinctly reappears, although on a very much smaller scale than in the north. Thus 



TIOK ON THE EASTEKS SIDE OT IiAJJH SO, 41. 



rjiS SAUE IN SAJIK Mil. 4. 


diere exisLs a belt of exceptionally irregular formation in the middle of die southern 
half of the desert. This may possibly be conditioned by some inenuafity of the sub* 

stratum or underlying surface, though it is of course masked by the dunes, and is 
not visible to the eye. 

ti, marginal lakes situated amongst the sand 

on e right bank of tlie larim [ have discus-sed the origin of the sandy thresholds 
or IS that k to say, the low necks of sand which frequently divide the !ake.s 

into two basins and m the desert sejiarate the bajirs one from the other. One can- 
no o course sp^k witli perfect certainty with regard to this problem without 
accurate data to go u[itm, iiidudingr measurements by means of 
diroughout the whole of at least one storm-[>eriod. In 
ddaul of such data, my statements only claim to explain the causes of the existing 
gument of the sand. But this may at anj- rate safely be laid down, that im- 
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mediately opposite to each threshold in the chain of bajirs there is an cNpansion or 
swelling of the dune-range situated west of the thrcsholdr An example of this is shown 
in the annexed sketch (fig. joi) of the threshold, not yet quite mature, which parts bajirs 
No. 9 and No. to. llie same thing is true (see fig. 305) of each compound dune- 
length that has reached the stage in which the highest individual dunes trail the longest 
»tail>, behind them. And even when ive have several succ^ive stages or *stortesj 
represented, when the dimes liave cb’mbed up over each other, the relations remain 
exactly the same; that is, they are precisely such as we have found in tlie immense 
sand-accumulations. As the tongue of sand h must enjoy relatively greater shelter 
from the wind than any point (f) whatsoever, its advance westwards is obviously re¬ 
tarded, until eventually it becomes overwhelmed by the sand-wave a (fig. 301)' If 
now several compound dune-lengths follow after one another, like the waves of the 
(fig* 303)* there ensue sand-free spaces B in the parts which lie to the wind¬ 
ward of the lowest dunes f/ and these depressions are bordered by the >tai]j» of 
the highest dunes (^). When exemplified in its greatest conceivable degree, die 
arrangement lxx:omes what we found it in the Desert of 'I'schertschen, aniaxing 
though it may at the same dme be in its regularity. 



1*% 301. 



Fig. 302. 



Fig. J03. 


As a rule in the districts nearest to tlie Tarim, we fiml that each sandy thres¬ 
hold 'corres]Xjntk to a westward bulging or swelling of the sand-wall that shuts it 
in on the east, as for example the threshokl between bajirs Nos. 1 and s (see fig. 
304), Here, too, 1 believe 1 am right in saying, that the swelling is higher dian 
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othor aJjac«!nt parts of the crest of die same accumulation. Now this b in contradiction 
to the law which I have enunciated, that the rate at which the dunes advance is 
proportional to their mass. It must not liowever be forgotten, that other factors 
may [lossibly impair the vaiidUy of the law. Take the projection of a dune-length, seen 
foreshortened in perspective (fig. 307), the crest at the transverse section is consider¬ 
ably liigher dian the crest at r,, and consequently is more exposed to the wind. 
Here then the wind puts forth greater energy, anti its effect may perhaps countervail 
the retardation of advance whicli otherwise would be entaiied by the difference of 
mass. I do not however venture to speak with any degree of positiveness upon this 
point; for after all it may have been an optical illusion ivhich led me to supjiose 
that die overhanging leeward wall of sanil was highest at the thresholds. In a com¬ 
pound dune-length with only one store {ciagi) of dunes (see fig. 30a) the parts of 
the leeward side which are most advanced are c and r, and these are also the lowest. 



Hg. J 04 . 



Vig. JOS- 



Fig. 306. 




Parihi^r in towarcU the midtlle of tht desert there exist many irrcgtilarities in 
the relation w-hich the leew-ard dum^wall beans to the threshold below it. In threu^ 
places, for example, between bajirs 3 and 4, we even find a cessation or shallow' fireach 
m e (sec fig* 305)* Between bajirs 4 and 5 we have a bifurcation of the atl- 
yancuJ iMrt of the duire-uall (fig. 306), giving rise at // to a smaller bajir, though it 
IS for tho most part santei up. in fig. 308 w have a rough sk«eh of dm situation 
in tajirs 13. r,. and 15, ivhtre the large thrushold, interrupted bv two small level 
patches, conjoins with the steep dune-wall to form a distinct re-entering angle to- 
ttanls the east! whence tve may infer that the formation of similar angles poinUng 
to the west m not the rule at these dtmshuUs. Fig. 309 shows the breach in the 
dune-wall between Irajtrs 15 and Ifi; as will be seen, the wall that terminates beside 
the former tmis out toward., the soath, nntil it merges in and disappear amongst 

..at ’Tt ¥' compliealed situation at die southern 

01 bajtr no. ao. where theie were depressions on both sides of our route that 
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we were able to look across Here the parallelism which prevails farther Dorth hail 
plainly ceasetl, and it isuuld be incorrect to speak any long^er of a continuous chain 
of bajirs> The two bajirs which we htjre left on our right lay almost at right 
angles to the direction of the prevailing wind. I’ig. 311 reproduces the divided bajlr 



Fig. 30S. 



Fig. 309. 



Fig- 3 T*>- 


No, 28 and the broken dune-length that occasions the division; and in the succeed¬ 
ing illustration (31a) w-e see the situation between hajirs 36 and 37, which is so like 
that between bajirs 15 and 16, iTie relations with legard to bajirs 40, 41, and 42, 
w'here the turning angle of 50“ is, are exhibited in fig. 313. 



Fig. 311. 



Fig, 312 . 



Fig. 313- 
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'rhus there are numerous departvires from the type of normaJ and continuous 
wave-creste, as caused by the varj'ing rates at which different parts of the dune-walls 
advance. 

With regard to the shape of the thresholds, this is sdtown in the two sub¬ 
joined sketches. 'Hie south face is precipitous, and from its summit tlte surface of 
the iltreshold slopes away towards the north. The thresholds themsdves consist of 
several dunes which have climbed up over one another. On the west they merge 
gradually into the nearest accumulation; they are lowest in the middle, and highest 
in the east, to the leeward of the next steep dune-wall. Tluis the shape of these 
thresholds Is determined by a combination of different »wmd-functions» (see fig. 265). 
Owing to the wind-shelters that arise both horizontally and vertically, coasiderable 
quantities of sand are heai^cd up towards their eastern ends. From the same cause 
there occurs a smaller collection of sand on the ea.st side, immediately underneath 
the steep dune-wall, and in a place where otherwise there is no threshold, as for 
instance in bajir no. 13. In the northern part of this same bajir there exists the 
rudimentary beginning of a fresh threshold. Once it is formed, it will possibly re¬ 
tain its original shape and its original appearance for a long time, especially after 




Fig. 314. 


It IS ovenvbdmetl by the on coming sand-ridge. Tlie height (a) through which the 
sand-aN'alanches fa^I from its summit h decreased by the existence of the threshold at 
Its foot: under ordinary circumstances die height of die fall would he = i4 (fig. 314). 
Hus also may help to explain the bulging towards the west, that is to Ly, the 
succession of festoon-knots in the undulating dune-concatenation. Besides this, many 
other arcumstances, difficult to explain, contribute to the relief fonnatlon of the samI 
in the de^rt. Strictly speaking, two dune systems can be dkdncdy recognised — 
one stretching from the nortli-north-east to the south-south-west, with sand-waves 
which die away towards the west; the other with its waves extending from west- 
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fad th« tlircshalds which occur along tiic coiirs^e of one chain of bajirs or one 
ilescrt groove are independent of those which occur in tile adjacent grooves: there 
is no continiiit)’ between them, they merely lie [>arallel to one another. 

During our march across the desert, we obser\'ed evidences for the two fol¬ 
lowing laws with regard to tlie construction of tlie thresholds, {i) Tliey grow both 
broailer and bigger from nordi to south, and in the middle of the southern half of 
the desert practically merge and disapi>ear; (2) their steep leeward faces are turned 
towart-ls the south-south-west. In the north of the desert the thresholds are more 
distinctly outlined, their borders being more sharply tieihied on Imth die windward 
and the leeward side; whereas in tlte south their margins are less dktinci because 
of the minor dunes which project from tliem. 

rht: fact of tlic thresholds turning their steep faces towards the south-south¬ 
west points to the predominance of winds from the north-north-east, which winds 
likewise impress their eficcLs upon the surface dunes of the great dune-concatena¬ 
tions* that is to say. upon their surface tliey call forth a temporary- formation of 
superficial dunes, which have a fall towards the soutli-south-west Against the east- 
north-east wind the thresholds are on the contrary' in great part screened, unless it 
is to this wind that the notch or saddle in the middle of each threshold Is to be 
ascribed. Hut to die north-north-cast wind the thresholds are sensitive, because it 
sweeps unhindered through the whole length of the bajtr grooves. In other words, 
the dune-concatenations and the thresholds are the products of winds blowing from 
different quarters. The most powerful wind, the pretlominating wind, builds up the 
highest and most massive of the dune-lengths, namely the unbroken chmn or con¬ 
catenation of dime-accumulations; while die less powerful and less constant winil, 
from the north-north-east, gives rise to die lower dune-system, tlie thresholds or 
sandy isthmuses; though the real cause of their coming into exbtence is, as I have 
mentionttl above, something else. The predominant winds in the tj^p country- blow, 
as we have found, from the north-cast quarter, more especially from the east-north- 
east- But when we come to describe the Desert of Lop, we shall find that the 
north-north-east wind is likewise possessed of a respectable degree of power. The 
structure of the thrtfiholds points also to the operation of the same wind in the 
Desert of Tschertsclien- 

If now the dune-concatenations travel towards the west-soiitli-west, and the 
thresholds towards the south-south-west — as they indeed do even in that part of the 
desert in which there are no bajirs, and in which their steep leeward faces are all tlu: 
same turned loward-s the west anti south and south-west, nevertheless no displacement 
of the two systems occurs, for as appears from fig. 315, the 
point of intersection a coincides at a later stage of its advance 
witli the jjoint that is to say, the same portions of the sandy 
mass are in contact in Imth cases alike, U is for this reason 
tliat the bajirs travel towards the west-iiOuth-we.st and not to- 
wartls the south-south-west; Uiey move along the components 
of the wind's direction, and especially 111 the direction dictatetl 
by the east-north-east wind, which is by far die most powerful- 
I'he rate of advance in both systems would apiiear to be about 
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th« True, the north-north-east wind ts a jrood deal the Jess powerful, but 

then the sand-masses of the thresholds are also smaller. The part played by the 
south wind woukl seem to be altojfether subordinate; at all events the south wind 
which we experienced iu the winter of 1S99—1900 was incapable of making any 
appreciahle impression upon the relief of the dunes. 1 possess no data wiiatever 
for estimating the rates at which the two systems advance, and 1 prefer to abstain 
from guesses, .At all events, it is cenaiti that such immense masses caji only travel 
vtrj- slowly^ 

With regard to the large accumulations of sand, we have ascertained the fol¬ 
lowing laws — (i) In the north of the desert they turn their steep faces tow^artls 
the north-west, in its midtile towanls the west-north-west, anti in the south towards 
the we.st and wcst-sotitli-west; (2) their eastern sloi>es ascentl rather slowly tow-ards 
their crests; (3) on the other side their steep leeward faces go down sheer at an 
angle of 33**, ur else in two or three steps; (4) their mass diminishes towards tht: south; 
(5) they art: each huili up of an innumerable number of intlividual dunes; (6) al¬ 
though their relief is influencetl by winds from other ejuarters than the predominant, 
tlu:ir mass is nnafleeted by them; (j) it is their varying breatlths which give rise 
originally to the thresJiolds, and consequently to the formation of the hajirs. 

The following general laws apply to the hajirs: (i) They constitute so many 
links in the chain of tleprcssioiis which in the northern part of the desert is con¬ 
tinuous in one straight hnc, but subsequently in some places deviates, forms elbows, 
and ln:nds like a river that flows nearly straight with few curves. (2) lu regard to 
size tliey v ar^' in a capricious way, from tiny basins of two or three score meters in 
extent to one of no less than jg.j kin. in length, this being bajir No, 33. (3) Of 

the entire distance of 284.5 km. almost exactly onc-half, or 143 km., indicates the 
lentil of the liajtre, the other half being the measure of the santiy thresholds, though 
It ts to be observed that, while bajir ground preponderates in the north, sandy ground 
IS m excess m the south. (4) The bajir ground, or the soil in the spaces encircled 
b)' ^nd-waves, varies greatly in comjmsiiion in different parts of the desert: in the 
north It consists of fine, loose, moist sallferou-s matter (sr/to,), making the middle 
with ^Kk^^'ri^ * ^1^ inora.ss, in the next zone the same formation occurs again, 

t if"'-Ml f ^ consequently can lie travelled 

r ff ‘Jetted over with small dunes 

'h ^ languishing vegetation makes 

nietl d ir t f “ considerable distance com- 

Lalli indeed tL-Ju '’"'f appearance again in the e.xtrenie south, 

and or n n ^ possessing a hard flooring of sedimentarv' clay, 
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the sAntl towards the west-south-west, retaining their inclhidtiallty as they travel, 
tliotigh constantly renewing the ground that lies exposed to the lij^ht of ilay. 

In crossing the desert, the chief features of which I hai-e descrlbetl in this 
and the tw'o preceding chapters, 1 was enabled to obtain a good general idea of 
iLs stnictnre. though only along one single line; for the high concatenations of dunes 
which acconi[)anie<l us on both sides prevented us from seeing ver^' far cither to the 
east or to the west. Nor was tlie weather we experiencei:! at all suitable for re¬ 
connaissance work. But from the fact tliat every lake on the right Ixink of the 
Tarim has a bajir at its inner end, and from our perceiving bajirs beside us at least 
two or three times during the course of our march across the desert, it may safely 
be inferred, that it was not [jure chance which led us to hit upon so advantageous 
a route, but tliat the ground w'ould have been pretty much the same no matter which 
lake we had started from. As 1 shall prove subsequently, there arc bajtrs beside 
tile Ettek-tarim, tliat is in die extreme east of the Desert of 'I'schertschcn. 

Now it is a natural question to ask, how far do these bajirs extend? Do tlw^' 
exist in every part of the desert, or where do they cease? These questions ] am 
fortunately able to answer in the light of previous journeys. They become progres¬ 
sively rarer, less tlistinct. anti smaller in size tow-ards the west. If, for example, w'e 
consider that part of the desert which stretches lieiween the point where the Kerija- 
darja dies away in the sand and the Tarim, we 5 nd (Feb. 1S96) that there die 
steep leeward faces of die dunes look tow'ards the south, the west, and the suuth- 
w'cst; diat the strips of .scanty poplars ami tamarisks, W'hich occur there in tivu or 
diree places, run north and south; but that one can also distinguish accumulations 
of dunes stretcliing east and we.st, ijarallel to the Tarim. On the crest of a dune 
in that locality 1 found a coating of snow, 2 cm, thick, embedded under a layer of 
sand, 22 cm. thick; this W'as manifestly a solitarj' sheet of snow which hail liecn sur- 
prisetl by the first storm of spring, and subsequently protected agaiast thawing by 
the thick deposit of sand. 

In January of the same year I crossed die same desert between the Chotan- 
darja and the Kerija-<lar]a; and there 1 found that as a rule the dunes stretch from 
north to south, and turn their steep side.s towards the west. At the same time 
there is another s)^stem of dunes easily distinguishable, stretching from ea.st to west, 
w'ith their steep slopes looking towards the south or soutli-south-west. At the jjoints 
where these two systems intersect one another, there are pjTamidal dunes, which 
in elevation overtop all others in their ridnity. Nearer the Kerija-darja the directions 
in which these systems run are in the one case north-north-east and south-south¬ 
west, and in the other west-north-west anil east-south-east, and dicir steep faces are 
all turned towards the west, the south, and the south-west. Here again there are 
accumulations or concentrations of dunes, running north anti south, or parallel to the 
two rivers; but here they seem to be b some way causally dependent upon the sul>- 
stratum, for we found, even where the dunes are highest, small bare [latchas of iiard 
clay soil, and the .sand surrounding them is not any higher than it Ls round the bare 
patches that lie in between the concatenations of dunes. Now these patches of bare 
clay, which stretch north, north-«ast, and east, are of course nothing but small bajirs. 
Tlie sand here does not exceed 25 m. in height, and generally is not more than 15 
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in-t that is to say, considerably lo'ii'er than the sand in the extreme soiitJi of the 
Desert of Tschertschen. 

In the Desert of 'I'akla-makan proper, tvhicli [ crossed in the spring of 1895 
from 'rschoka-tagh to the Chotan-darja, the arrangement of the saml is excessive) v 
irregular. On the extreme west of that part of the desert the dunes iilunge steeply 
down towards the west, south, and south-west, and are drawn out towards the north- 
north-east and soutli-south-west, the north am) soutii, and the north-west and south¬ 
east. After that [ crossed a belt of the desert in which the steep sides were turned 
to the cast and south-east, though this may have lieen due to a chance local cy¬ 
clone. Here too there are small level spaces paved witli Iiard clay, but these extend 
east anil west. Tlxey are however exceedingly few; we only pa.ssed a very small 
number. They correspond to the liajirs, although they lie in an unxisual direction, 
anil it appeared to me, tliat their floors are as a rule convex rather than concave. 
IVesumably they do not fully equate with the hajirs, but are rather elevations or 
upswellings of the substratum, around xvhich the sand is therefore always low. for in 
other parts it reaches altitudes of 50 to 60 m. l lie accumulations of sand occur 
again here, though they extend east and west, and are i^ery flat and indistinct, 
(^wing to the structure of the dunes, the journey through the Takla-makan was 
murderous as compared witlx that through the Desert of Tschertschen. for in the 
former thej' are not arranged in any sort of order whereby we ivere able to facilitate 
our march. No matter in which direction we had travelled, tlic sand would liave 
been equally diflicult and equally tnconvenienL 



Fig. 31^. CONVEX BAjm IK Ttte TAKLA-ilAKAK. 


Hence, as ^e result of my four crossings of this great Central Asian desert, 
may say, that its configuration and relief grow nxore irregular from ea-st to west. 
In the extreme west, at Onian-Padschah, where the dunes lie as a nxle north and 
-south, thise would appear, Judging from marks which were shown to me by the 
s^heil^s, to travel annxially 4 m. towards the south-east; there the winds bloxv from 
* ^ prevailing wind comes from the north-west. The sliarply 

accentuateil relief featiires which we encountered in the Desert of Tscherischen have ab 
reac^ di^PfKT^l when one reaches the Kerija-darja. This is a consequence of the 
1 ' Turkestan blows noxvhere with .such power and 

of ,11 0.1,. , 'T ■™ ereai that they easily anoul the effecls 

of aU olhet «,„ds put together. But in the west, uincl, from several ouartem co- 
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through an open sluice, then spreads itself out over the basin, until gradually its violence 
diminishes. And this is plainly enough indicated by the sand^waves which are scitlp- 
tured by it. In the east, where they are most exposed to its fiercest energy^ the>* form 
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elongated waves, distinctly outlined, corresponding to the breakers of the ocean. In 
the sand-tt’aves the sand breaks and pours down over the leeward side; in the ocean- 
waves the water, too, breaks and goes over on the same side, though, as a con 
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sequence of its lighter consistency* it foams as it falls, that Li the wave breaks away 
from its crest anti plunges down into the trough to tlie leeward. The sand-waves 
disseminate ihemsch'es oier the desert towards the west in concentric circles, cor- 
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10 an end. In order to ensure therr continuance, it is necessary that severaJ successive 
stones should strike the water one after the other at the same s[Xit. This is what 
takes place in our desen, each succeeding windy period breathing, as it were, fresh 
life into the sandy waves, the only difference between them and the waves set up 
by die stone being that the former travel with exceetling slowness. 



ftg, 319 , dAIIR NO. 26 AK1> ITS tilHKDIATB IfHOHBOiJRS. W1IBRS T«F. SSSTCH IS OAKKesT 

TUe SAKO UBS DEEPEST. 

But one might suppose that some time or other the transportation of santl 
from the east would cease, especially as the curving streams of the 'larim and the 
KonLsche^larja constitute an almost impassable barrier in the way of the santl of the 
Desert of Loj). preventing it from crossing over and mingling with the sand of the 
Desert of Tschertschen. And indeed, if the Tarim continues in the future to maintain 
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its prifsi-nt position, those of tin; desert vvaviis whidi i^ovv lie closest to its right l>nnk 
will gradually advance away from it. In point of fact, in the last ]K)rtion of its 
coursi;, apjjroaching Arghan, we did find that the sandy desert has already moved 
a considerable dLstance to die west, so that frequently its dunes were not visible from 
the river, and the interv^ening space was occupied by a belt of steppe. Higher up 
however, in the ndglibourhood of jangi-kol. the river presses close into the desert, a 
consequence of its own migration towards the right, the stream moving at a faster 
rate than the sand. Nor must w'e forget that ihe lower course of the Tarim Ls a new 
creation, and that formerly the river made its way eastwards to Lop-nor; it was not 
until it w'heeled sharply to the south tlrat the desert became cleft in tw'o, and the trans' 
portation of sand from the Desert of Lop ceased. Thb very circumstance, of die 
close proximity of the Tarim and the sands of the Desert of Tschertschen is a perma¬ 
nent proof of the correctness of my assumption, tliat the change of direction of the 
river from east to south is an occurrence of recent date. Had the stream flowed along 
its present bed for any real length of time, the north-east quarter of the Desert of 
Tschertschen w'ould not be such as it actually is, but die sand would have been bloivn 
westwards, leaving close beside the river a broad strip of level steppe. What justi¬ 
fies us in arriving at this conclusion is our knowltxlge of the wind relations of die 
region. No part of the surface of the earth is so intimately and so palpably affected 
by the wind as a sandy desert. The wimi does indeed leave its effect upon even 
the hardest rock. Steppes, lakes, forests —- all exliibjt more or less perceptible 
traces of its influence, Bui it Is only in the sand that it leaves indications of its 
operation a*s plain and distinct as the footprints of the traveller who walks across 
it. I'roni die form and position ol the sand-dunes one may determine, as from a 
self-registering instrument, from which direction the wind blew last, and from which 
(juarter the prevailing winds come. 

By way of illustrating what I have just said, I a[>pend some figures. In fig, 
317 we have a riew of bajirs i, a, and 3, exhibititig the extraordinary regularity of 
their stnicture, togetlter with a view of two other bajirs situated to the west of 
them, which I did not myself, but only heanl speak of. Hits shows us how 

infinitesimally unimjjortant the dune-system of the thresh¬ 
olds is as compared with the system of the dune*3ccu- 
mulatiomi in the north of the desert. The second fig., 
318, shows us bajirs 15, 16, ^nd how, 

although the great billows are quite as powerfully de¬ 
veloped as in the north, the sand in them prepnderates 
as compared with tlie bare surface of the bajirs. llte 
next fig., 319, is of bajir No. 20 and its immediate neigh-, 
ours. 1 be darkest portions imlicate the places w'here 
the sand Hes thickest, that Is to say on the tops of 
the dune-accumulations. Die lighter parts represent the 
windward slopes^ die white patches are the bajirs- PI. 
52 shows the probable e,vtent to which the bajirs are 
distributed through the desert ocean. ‘Fhe vertical sec¬ 
tions speak for themselves. Finally fig. 520 shows thi; 
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successive stages in the stow westnaitl advance of a bajir depression; and from it 
we sec that the striated portion of the bottom of the bajir must be the oldest and 
deepest, as I have previousty shown. 

Here howe^'er we must leave this desert, though in Vol. II I shall have oc¬ 
casion to revert to two or three of the problems connected with it. 


CHAPTER XXIIL 

A TRIP TO ANDERE-TEREM. 


The short tract of country which lies between Keng-tajka and the Tschertschen 
I have already described \xi Pettrmannas Mitleilmtgm, Ergamhft. 131 pp. 176—178; 
consequent!}' I can here pass over it briefly. We rode beside the river on the track 
tliat runs up its left bank, threading successively thin poplar groves, luxuriant kamisch<- 
helds, and tamarisk steppes. The village {khchlak., kcnt) of Tatran consisted, 
as in 1S96, of 12 ujlik^ dwelling in simple huts of .sun-dried day (adobe), buried in 
toghrak, t^ak. and suget (willows). A canal runs dirough the village, and us spanned 
by a bridge; and at intervals tre discerned traces of older and now abandoned canals. 
Immediately beyond the village begins the distinctly marked jar^ or >erosion terrace*, 
of the river, indicating the limit to which the high flood rises. All along its base, 
down in the bed of the river itself, tliere are level kainisch-lields, the reeds standing 
u[3on drj' ground, at all events at the time of our visit. And even in such plac<£ 
where alluvium is wanting, and the current flows close in under tltc terrace, there Is 
a narrow strip of clear running water barely a meter wide. Here lai^ numbers of 
wild-duck spend tlic winter. The opposite or right bank likewise possesses a similar 
high perpendicular erosion terrace. The two banks run pretty straight, and parallel, 
but l>ettveen them the river meanders to and fro a good deal. The poplars do not 
form a continuous forest; but the trees are old and big, and bear w’itness to the 
river's having flowetl in its present cltannel for a very long time. 

Tile greater part of the town of Tschertschen lies on the left bank and 
consists of homesteads scattered along the canals which leave the river on that 
side. It is ruled by a bek, and is said to consist of 500 ujtik^ as compared with 
225 on the occasion of my former visit, 'Hiis great increase might have seemed in 
the highest degree unlikely, were it not known that tlte Chinese, since the last 
I'tinghan revolt in ($96, ha^'e been concemetl to develop and enlarge this tonm, so 
tliat it may eventuallj' become a point of strategic im]>ortancc, and serv'e as a barrier 
in the vray of any further Tungban invasion of Chotan and Kaschgar from the region 
of Si-ning. Indeed the Chinese are talking of stationing a small garrison in Tschertschen. 
The bazaar did not however apjjear to be any busier tlian it was four yeare pre- 
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viously, A Chinese sta collects die or »ioIl per head*, u{^>oii all live animaLs 

that are sold, namely 3 tenge for a cow, 4 for a horse, 20 pid for a sheep, 1 to 

2 tenge for each yak dial is shot* The last-named item is said to jneld annually 

1,000 tenge, and die total duties to amoiuit to 4,000 tenge, all of ivtiidi goes to 
the amban of Kenja. Tlic boundary' between the proiinces of Tscharldik and 
Tschertschcii passes through Jaka-toghrak in the \ncinity of Vasch-schahri. This basch 
is however the only tribute which die Chinese levy here. 

On 16th January 1900 I left Tschertschen with four men and seven liorses and set 
out upon the aslin-jol, or »lower road*, to travel to Nija. I hail already traversed 

the upper roatl, wliich runs through Kapa and Kara-saJ, on my former visit Im- 

mediately you tuni your back upon die huts and courtyards of Tschertschen, with their 
small fiekls around them, you at once find yourself in a desolate country, the soil, 
which is sometimes level, sometimes slightly undulating, being almost perfectly barren. 
The only vegetation consists in a few soUtary' tamarisks, tiach growing on its own 
mound. The roatl soon crosses an abandoned arik, now in part obliterated, anti after 
that anodier one recently dug, for which reason die locality is called Jaiigi-Sstang. 
Ik-yoiid diat the country’ is absolutely sterile. The ground is covered with fine, 
soft dust, and the road wound like a narrow black braiding across the mande of 
snow which clothed the face of the country'. In two or three places we observed 
side-paths leading down into die desert; they are used by olnntschis, or men who 
cut the brushwood ivhich grows on the skirts of die desert, and carry it into 
rschen^hen for fuel. On bodi sides of the road there are numerous table-topiied 
or conical survivals of clay terraces, flat on tlie top and always in'ih horizontal 
bedding. They consist of die same tolerably hard, light y ellow clay diat we found 
in some of the northern bajirs, and also in most of those in the extreme soudi. In 
the district of Kaaseba-Jantak we again encountered living tamarisks, growing on 
their conical mounds. After that we had on our left low dunes and on our right 
steppe of tamarisks, janiak, and similar desert scrub. North of this steppe diere is 
said to lie a stretch of sdmr or saliferous soil, and beyond that again the barren 
sandy desert. Next we traversed a belt of low sand-dunes, with poplars growing 
1, not more titan two men's stature in height, but often half a meter 


amongst diem. 


in Jiamctcri Hint is to say, thty wre short and stunted, the stems beino dispropor- 
imnale y as compared n-ilh dm spread of their crowns. Beyond the drift- 

sand Ute poplam he^ more geneml We only observed kamisdt in tvro places. 
We baited for the night at the tvell of Kallaste. 



f'g- 3*** ClAV TEHlmCEB. 


On the morning of the 17th January the atmosphere was perfectlv clear 'ITie 
mountains to the south stood out with a - .a- ^ perjecoy ciear. 1 ne 
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tensity as that which lit up the sky. Tliere was a strong rime-frost lasting all the 
morning, anti it soon formed a gradually thickening mist. 'Fhe sky, after being 
perfectly clear for a space at about 11 o’clock, again clouded over, and at half-past 
four in the afternoon the snow began to come down in thin, fine flakes. Quite a 
fresh breeze blew all day from the west-soiitli-west. 

It is an eai^ road, running through soft sand, except in a few places where 
the surface consists of a thin coating of clay, slightly convex, off which the sand 
has been blown. On the whole it is tolerably straight, winding only to avoid the 
dune crests when it threads a belt of dunes. The steep leeward faces of tliese are 
all turned towards the south-west, and the prevailing wind is too feeble to alter their 
situation in the slightest degree. Occasionally we came across patches of detritus, 
but In every case extremely small in rjuanrityt it consists for the most part of round 
rolled pieces of green crystalline sdiisL These patches of debris are the extreme 
stragglers of the great mass which lies at die foot of the mountains, forming in 
some places, e, g. at Kapa, accumulation.s of immense thickness. 

At first our route lay amongst small dunes and scattered mounds. At Ketme, 
where the sinface becomes covered with small granulations and scrub (jantak and 
Lschige), there is a well. The true name of the place is apparently Kertme, a word 
which is stated to signify iliard clay terracei, or a step-like formation of the ground. 
The well, Ketme-kuduk, is situated in a hollow, an erosion trench, which, according 
to Roborovskij’s statement, us an *otd bed of the river Tschertschen-darja*. My guides 
how'ever asserted distinctly, that it is a continuation of the watercounie which is formed 
by the screams Atschan, Iskngan, and Kontsche-bolak. It is the rarest thing in the 
world, they said, for its water to get as far as the astin-jol; though the e.xistence of the 
watercourse would seem to indicate that at one dme ac any rate it did do so, even 
tliough it were only once in a decennium after an especially heavy* rainfall in die 
mountains. I coiLsider it extremely unlikely, that it ever was a former bed of die Tscher- 
tschen-darja. It is quite certain that in Marco Polo’s time 'rschertschen ivas situated 
where it now .stands, and in 600 years an old watercourse like dial at Ketme would 
have been obliterated. In the actual bed there still remain several table-like eleva¬ 
tions of hard grey clay, cubical or oblong in slia[>e, and resembling at a distance 
houses and walls. It is perfectly evident tliat tiicy w'ere at some time or other crodtd 
by the heavy floods of water which rolled down this channel. 

After riding for some distance beyond Ketme through low sand, dotted over 
w'itl) tamarLik-mouni.ls, we entered a region of absolute barrenness, Hie .surface is 
very gently undulating. Hie sand Is coarse-grained, but is arranged in broad, low 
waves, so low indcetl that we were often only aware of their crests by noticing that 
the snow liad melted off them, thus giving the country a black-striped appearance. 
The stepfje again makes its a[>pearance at Jantak-kuduk. Southwards from diat 
point it is saiil to be no very great distance to the barren sand, tliough on tlie north 
the sand is a long way off. Hie wells were all frozen; but we had no need of 
them, there being a superabundance of snow. The water in tliem is said to be 
almost fresh, although they are only i to 1 'A m. deep. 'JTiey are so constructed 
as to be protected on the south by an overhanging shelf, whiUt there is a conve¬ 
nient approach to the water on tiie nortli. Several of them were liowever tlien half- 
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filleti w-ith sand and dust, and would have to be cleaned out before they could be 
used again. On the oilier side of Jantak-kuduk poplars and kaniisch are tolerably 
general. The low dunes still continued quite close in on the left hand, whilst on 
the right, or to tlie north, there was a dark belt of or brushwood, husluai, 

and poplars. Hie well of Ak-baj-kuduh was jierfectly usable. The tlistrict bej'ond 
it, in which we encamped, hi called Ak*ba]ning'kasch. 



Fig. 3*s. venttcAi. section of an ORmuARV well. 

January iSth. llie snow came down faster, and the fall during the night was 
rather heavy. Five fresh-falltm snow lay at first like cotton-wool upon the older 
harder snow, filling up every crevice. During the day liowever the greater part of 
it disappeared, though die old consolidated snow still remained. A more monotonous 
and dreary laniLHcape it would be hard to imagine. Aldiough hares and wolves 
w^e reported to be numerous in die locality, and the snow was plentifully marked 
with their footprints, we did not see either animal, nor did we catch a glimpse of 
a single raven. I he vegetation is equally monotonous; tlie commonest being ta- 
mansk.s, and after them come kaniisch and toghrak. At l-enger-dung there arc a 
few poplars, growing round about two or three detached conical Jiills. After drat 
comes kamLHch steppe; m the neighbourhood of 'I'ajlak'tutghan dm kaniisch is pretty 
thick and luxuriant, and the ground it grows on h partly level, pardy lumpy. The 
name have last mentioned of some interest, in so far as it points to the former 
presence of dm wi d camel; and this animal, my guides assened, did formerly freriuent 
tlie locality. Beside the well of the same name, dmre is a small poplar grove. Wells 
without n^ies are quite common hereabouts; they are dug by travellers faring along 
die road m summer. The ground-water Ls everywhere so close to the surface thal 
It costs very little trouble to quench your thirst in this way, if the next known well 
IS some distance fanher on, 

to bar,™ and npproachns .,uito closn 

Ihin forM. Ai as Osman-baj-ltoJuk din road continue., alono die cdiri of die 

't “ ao 

the asrin-iot and dir°it"> r r ^southwards between 

S- ^ed frol^ .h "‘"i Asan-tagh, L, compic- 

cejy sq^arated Irom the grtiat iiandv dtsert thf. a t 1 

along a south-north line shows firvt K,,,- i u ■ * vertical section taken 

soft earthy hills covpreff *r1 * ^ ^ gravelly debris, 

the way to die Tarim/ Hencr ‘^t^^-^mg all 

desert. Both the southern belt of ^ definite belt of vegetation in the 

southern belt of dunes and the region of vegetation which lies to 
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the north of it are traversied by tlte rivers Kara-muran, Moldseha, Bostan-toghrak, 
Tollan-chodscha, and Nija-darja, some of Uiese being at times very respectable streams, 
although, like all tlie rivers of East Turkestan, tiiey are undergoing a process of 
shrinkage. In former times they were all bigger and wateretl more plentifully die 
region in which vegetation is growing: though this is now dying out and tliriring ill, 
and will no doubt in due time be overwhelmed by the sandy ocean atlvancing from 
tlie north'CJiBt. The strip of fresh graaing whiclt lies at the foot of the detritus slope 
of Kirk-saj, and on which die or »mountaineers>, graze their slveep* is mainly 

watered by rain, and some smaller streams. Below thw strip of grazing comes the 
saj, w'hich possesses every condition requisite for the formation of a desert — refrac¬ 
tory soil, hard gravelly debris, and scanty precipitation. ITie rivers I have named, 
although they cut dieir way across this belt, do not in the slightest degree do any- 



Fig, 313, A CAltAVAK or MrHClfANTS FK^H KSKliA, TRAVtUJffft OJi TUK 

thing to water it, for they have excavated for themselves such decj) and weli-dehned 
channels that, even when they rise exceptionally high, diey are unable to overflow, and 
so confer benefit ujion, the adjacent ilistricLs, I'he water flows as it were through un¬ 
derground drains or conduits, and tire saj derives not the smallest advantage from it, 
and consequently rem.Tias barren. The same dung is true of the belt of dunes which 
lies below it; for aldiough the rivers there flow along shallower beds, they are of 
no service to the soil. But in die lielt of vegetation Ijeyond the astin-jol the case 
is quite different: there the river-beds are barely sunk below the level of the general 
surface, but spread themselves out in a deltaic manner, and so moisten the ground, 
which has an extremely gentle Inclination towards the nortli. It may be assumed, 
that when these streams carried bigger volumes than they do to-day, there was in 
this jiart of the country' a very extensive forest, which effectually kept the desert at 
bay. Perhaps the belt of vegetation whicli we crossed in the middle of the Desert 
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of TscHcrtschdi some connection wrth tt. But the duties hnve jjfTStlitiilly eri" 
cinched upon tills former steppe and forest region; and considering the gradual 
diminution in the water^upplj’j it is easj' to foresee, that wliat little now remains will 
eventually be overwhelmed by the sand. And as it us certain that the greater part 
of the immense rjuantities of sand which fill the Desert of Tschertschen and the 
Takla-makan emanate from the mountains that shut in East Turkestan on the north, 
so may it be assumed that the small strip of desert which lies south of tlie astm^oi 
owes its origin to the disintegration of the mountains which form the southern girdle 
of tlte region. 

On the^ other side of Osman^baj’s well the road winds through a perfect 
labyrinth of high, regularly formed tamarisk-mounds, as if it were threading a hollow 
cutting. The bushes are in part dead tiiere is liere an almost inconceivalde quan¬ 
tity of dry fuel — in part living, these latter small, but grownng tolerably dose 
together. The soil consists of sand — it was then moist - and in some places 
there arc dunes amongst the tamarisk-mounds. 'Hiere Is a bare depression resem¬ 
bling a former channel of the Kara-muran, or it may be a side^annel, tliat fills 
somctimt^ when there is an unusually large volume of water. The main channel 
was at that time absolutely without eltlier water or ice, but was buried under snow: 
It was not ve^ dee|j-cut, being only i to 2 metenj deep, and was bordered by day 
tehees at different levels, showing that it had been traversed by floods of different 
volume. Its breadth was probably 70 to ,00 m.. and so far as we could see it, and 
^ »»T “‘1“' Ix^WncI Ih. uu.,ari*-mou.*. it from 

S ,0 E., and pTMeoeW N. m' W. Io iho aimmor it is said to carij- on abondance 

^ 'ir?-,in « irregular floods, according 

of j\- , — '"““"“'"S- Tl't day terraces which border it are 

of sednneatar,- ongm, and consist of fine, grey day, deposittti horizontally; but it 
» not fluml alluvmm. feause day of a similar charaete; is found all dm warte- 

hyere of w^-Taf Ih^h’' '^1 /“"a “““ “'“S**- hori^afal 

la)ere of varying thickness and Iiardness. Both material and tmnsistenev are ore- 

c^y dm sanm and so is the naked soil that crops oat bet3S,7du^ ‘ h 
the southern dunt^belt the river is teiiri tr, .1 ween me dunes- in 

channel to be deeply cut. ‘ ^ 

numcroas beside the river may be accidental^ or . r ^ ^ I 

moisture, for tamarisk-mounds are ^ ^^ 7^17 "7^ ! 

sandy desert, sometimes in small all over the .southern jjart of tlie 

they owe their origin to wind ertJ7*hcim.'"h'l7 Presumably 

marisks when the surmunding loose ntlttafi A Mow"„ 
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As we apjiroachcd the welt of TscbingeUk, tile tamarisks began to thm out, and 
poplar forests became common, being often dense and tangled. 'Hie name of our 
camp was 1'okt^. 

On the 19th January' the road still continued to run along the t)OrtleP-Jine 
lietwecn the sandy desert and die zone of vegetation. To the south high sand, to the 
north steppe, with occasional poplars. At Paka-kudiik we found a .shepherd, with 
300 to 400 slieep and some cows. He possessed a hut, which however he only 
occupies in winter; for in die summer he is accustomed to graze his flock in the 
neighbourhood of Andere-terem, This locality, situated on the lower course of the 
Bostan-toghrak, wrould appear to have lieen formerly a place of some import^ 
ance, for all the shepherds, who now freejuent the Kara-muran and the other 
rivers in the vicinity, arc said to liave been bom there. And until 7 or 8 years 
ago, when the place had to he abandoned because of the quantity of mud die river 
brought down, wheat, maize, and melons used also to be cultivated there. Since 
the date indicated the river has dwindled. At Jar^tongus, on the lower course of 
the Tollan-chodscha, tivo day's' journey below the Nija road, there were still four fa¬ 
milies remaining. At Kara-muran there were saul to be three shepherds^ families 
about one day’s Journey below the road; and from that sjxit it is reckoned 
another days journey to the edge of the great sandy desert- All this region is 
reported to siifier from the stifling heat in summer, and gnats, mos{|uitoes, and 
gad-flies are an intolerable plague. Tlie spring and early* summer are saiti to l>e 
the season of the winds; anti kara-liurans are fref|uent. The prevailing winds come 
from die nortli-east and east-north-cast. 

After that the steppe continues as far as Schudaiig, where we again found 
shepherds. The well at this place, w'hich is 3 m. deep and yields fresh water, is 
situated in a depression, tlirough which one of the arms of the Mbhlscha-darja lias 
certainly' flowed at some period. Close besitle it stancis a lender, or nest-house*, built 
fom yc^rs previously by command of the Chinese. 'ITie actual river-bed is bordered 
on the left by a very distinct erosion-terrace, on ii'liich there is a poplar forest of 
tall, fine trees, interspersed at interv'als with dense thickets of tamarisks. Here too 
diere are some (eight) huts, roofed in with beams and kamisch. Tliey have been 
built because the .Amban of Kcrija is desirous of seeing the district abad» or *inha- 
bited*, and certain families in Nija and Kedja were ordered to come and settle here, 
and cultivate the soil. After the ground was duly prepared, and canals dug from 
the Moldscha, the seed was sown; but the veuy first year tiie crop proved a total 
failure, owing to the w'ater from the mountains arriving too late. At Schudang the 
Moldscha is said frequently to shift its bed, and inundate first one part, dien another 
of the forest. It is strange tliat this river, whose upper course flows in so deeply 
grooved a channel, and whidi so frequently possesses an abundance of water, should 
here, at a distance of only 80 kilometers, be so small and insignificant. The beds 
of the IBostan-toghrak and Kara-muran are both much more develo|ied, anti prob¬ 
ably therefore reach farther to the north, before tliey succumb in their struggle 
against die sand. There are generally three or four plentiful overflows every sum¬ 
mer; indeed these are sometimes so copious that die road b stopped for one or two 
day's. But tliere b always kara-sUf or ^spring water*, to be had. The main high 
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fiootts are called jjenerically ak~su, or »whit:e waten, because they arc fed by the 
snow, and are titrbid; or dse tliey are known as stl-su, or ^overflow waten. There 
are said to liave been wheat“6ckls a little below Sckiidan^, near the Msidscha. but 
they had to be abandoned because the water was unable any longer to get down 
to them. 



llie vegetation on the way to rschaltschik on 21st Jannaiy- was a good deal 
more abundant tJian before, especially poplar woods. At the same time tlie kainiscli- 
lields were numerous and vigorous. It was but seldom that we saw low dunes. 
Kaniaghas is Ijordtrcd on the soutli by tolerably steep dunes, witli sometimes a siitail 
toghrak, while on the north nscs a terraced hill, with a rest-house built four yearn 
previously; and lietvvcen the two there is a little hollow with springs in it, forming 
a reetly marsh or {joo!, which was at that time froiten over. However, good water 
may he obtained from a shallow well. A little hill to the left Is crowned hy the 
masar of .Schejdar, with its Z/Zf// poles. At Tscbaltschik there is a shepherd’s hut. 

It snowwl smartly all day, and all the following night, the wind blowing from the 
south-east ^ 



Fig. 3 * s- TUitt* vrews or the hots a i scuuuakg. 


Quitting the road on the asnd 
January at the masar, we turned our 
stejjs towards the nortli-\vest, making for 
a spot known as die or *old 

towni, the real object of the excursion. 
The pojilar forest came to an end shortly 
after we left camp, and we then had 
an extremely disagreeable and difKcult 
ground to reckon w'ith, namely a perfect 
labyrinth of tamarisk-mounds, with living 
buslies on the top ot them, and dead 
ones on their sides, while in between 
them was another labyrindi of low dunes. 
Jiver^- now and again the characteristic 
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terraces of hard day cropped up. Of poplars there were none. In the midst of 
this desolate scene we found the tolerably well-preservetl wall of an old house, the 
plan of which is reproducetl in die annexed sketch (fig. 5^6). The materia! of which 
it was built consists of hard tenacious day, plastered on to a framework of Ix^ms. 
'Hie wall IS in most places 3 to 4 m. high, 
though at its highest it measures 5-® tn* At 
<t there is a staircase leading to the top of the 
wall: and 6 and c represent small orifices In the 
walls. Small fragments of red burnt brick lay 
scattered about the interior. On die east there 
is a high tamarisk-mound, growing in dose in¬ 
timacy widi the outside of the wall. I’he walls 
are 2.80 ni. thick. The interior forms I'ery 
nearly a square, Its dimeasions being 13.15 x 
13.0* m. At the south-east comer there exist 
traces of yet another old wall. 

That evening wc encamped beside the 
mins of a wall whidi appeared to liave been 
once very substanliai. anil stretched from S. 
to® to N. to® W. It really consisted of tvvo 
thin walls, standing parallel to erne another, the 
space between them being filled in with eanh and dust. In the dcinity are other 
ruins of similar walls, but in an advanced stage of decay, 1 did not succeed in 
finding a house-, but our search was unfortunately greally hamijered by die snow, 
which lay a foot deep. There is however tlte bottom portion of a round potaj^ 
surviving up to the height of tw'o or three meteix. T owards N. 30 K- there ex“ 
tentls an old river-betl, so m. wide, widi distinctly marked clay escaqjments; poadbly 




it is an old arik that is.sucd from 
On its right-hand sitle staiuls, on 
a clay hill, a tow-er {gumb^s)^ lo.j 
m, high and 24.1 m, in circum¬ 
ference; the last measurement was 
taken at die man’s feet on the ac¬ 
companying illustration, fig. 3*7- 
The tow'cr is round and solid, 
ant! is built as usual of sun-dried 
clay. Towards the top there Is 
an aperture, through w'hich access 
can be obtained to the summit. 
The tow'er possesses no door, 
though lower down, at a-, there 
is, it is true, a hole; but it ap- 
j>ears to have been excavated by 
somebody desirous of investigat¬ 
ing the interior of the edifice. 

iltdiwi in DvMi/ 



the Bostan-toghrak or Anilere-darja on the right. 
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Close by we picked up fragments of black and red potterj'. 
Looking from the top of tlie lower towards die south-west, 
we descried an almost sterile country, except that an occasional 
tamarisk showed itself amongst die low dunes. Northwards the 
vegetation gradually died away as it ajiproached the bamtn 

sand, but we were unable to see the lofty dunes, Andere-terem 

is said to lie already encircled by high barren sand on the west, north, and east — 
kisiH’tim the shepherds call iL In the S. 42** E. there appearetl two other 
The only >find» 1 made in die course of a superficta! investigation was a door-lintel.* 
'Dirough the fast-falling snow and over the same hateful ground we now rotle 
south-west towards ^e bank of the Bostan-toghrak. As we approached it, the samI 
diminished in quantity, but on the other hand the tamarisks, still on their mounds, 
cojitmued to increase in number. In some jilaces their mounds stand extraordinarily 
close together, and are high, and sharply oudined; but after a while they become 
lower, and finally die tamarisks form imj>enetrable diickeis growing on the level 

ground. I hen comes a belt of dead poplars, die trees, although withered, still 

standing upright upon their roots. But along the right bank of the river there are 
tail, living poplars. 



Fig. 3? 9. VKKTICAt SECTION OP MmEEE-TrKEU AT RCjttSCK-ACn.. 



Fig* PkAGMEKT 

A PEAK. 


The nver wears here an unexpected aspect, being as large and as sliarply 
arcum^nbed as ever the Kerija-darja is, and it was then fuU of ice and snow. The 
nght bank w verj- steep, and has at its foot a low, level strip of ,shorc, harclv 

rorinldinr ofr n ^ sprinkling, but a thin 

spnt^mg, of fine old poplars, and kamisch is plentiful ever^-where. A solitary' 

hepherd s hut, standing on the stop of shore just mentioned, seems to indicate Sat 

his ,s no longer ov^owed by the river. The ice in the river consisted of several 

layers caused by the spring water, wliJch had been flowing all winter, freezing 

^eer [ce ^d in this way grown thicker and thicker. The icc- 

shcet was said to reach all die way to Andere-terem, whidi, from the direction 

r T "X ^ cl^/s journey distant On Rfboro^i^ 

map lie distance beti^^ Anderc and Andere-terem amounts to 115 km. on Stdn’s 

Ko„r^Lra^- 

- ^ ^ sand between these two rivers so 

Jurffd ^ Jdentfcai place. s« his W- 
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in like manner there exists a belt of desert between the Bostan-toghrak and the Mdldscba, 
and that it is only for a little way lidow the astin-jol tliat it is interniptetl by the 
belt of vegetation. Of course the rivers here, like the Chotan-darja and the Kerija- 
daija, are accompanied by vegetation as far as they penetrate towards the north. 
It is also likely that, as they near their terminations, they incline, just as the Kerija- 
daija does, towards the north or north-east; for of course tlie entire basin of East 
Turkestan slopes towards the east, tliat is towards Lop-nor. 

In the locality of Klirtsch-aghil, where we encamped, die river, or rather the 
sheet of ke, was 141.5 m. wide, but appeared to contract both above and bdow 
that point; the low strip of >shore> was 126 m, across. The scarped bank on the 
left w'as vertical, and 5 to 6 m. in height, while that on tlie right was 7 to S m. 
high. Thus the total breadth between banks amounted to 267 m., and evidently the 
beti was formerly at times filled with water. The part of the bed which was tlien 
covered with ice is no doubt in due season filled with an active current. No doubt too 
it makes, as the Kerija-tlarja does, a more imposing appearance in winter than in sum¬ 
mer, owing to the development of die ice-sheet. Hewing a hole in the ice, we found 
tliat it W'as 0.46 m. thick, and rested directly upon die mud at the bottom. It is 
said to remain 3'/* mondis aJtogedier. When it thaws in spring, a ff/us~sujir or 
>ice-f1ood>, is originated, which for some days carries a considerable quantity of water 
past Andere-terem and becomes lost in the sand half a day's journey farther nortli; but 
be)'ond tliat it never penetrates. Poplars and tamarisks continue as far as ,«\ndere- 
terem, but no farther. At the spot where the river encounters the high sand, there 
is saiil to be no vegetation, though this is doubtful. After these spring freshets 
have passed the only water that the river contains is such as is j'ielded by the per¬ 
petual springs. In summer die ai‘~su is stated to flow for three months, beginning 
early in June. Tlie same conditions apply in die case of the Toltan-chodscha, except 
diat this river is said to penetrate three day's Journey north of the astin'|ol. At 
Andere-terem the configuration of the river-bed is stated to be pretty much what it 
is at Kiirtsch-aghil, tliat is to say a broad bed, witli sliarp-cut banks, and a narrow 
strip of low soil below them. It is on one of these low strips that the deserted 
fidds are said to liave been. '1‘hey were watered by tiny irrigation canals, coming 
directly from the river, and being inundated during a flood of unusual dimensions, 
were buried untier the mud. 

JJetW'cen Kiirtscli-aghl! anti Andere-terem there are only two localities that bear 
names, — Kara-dtschke-olturghan, or where die Black Goat was Killed, and Tar- 



Fig* iio- utrr BAMK or dostas-togiirak. 
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kum (pronounced iakum\ or the Nanrow Band. i. e. die narrow passage between 
die dunes, an especially significant name, pirn-ing as it does, dial in this locality 
at any rate lire river Hows dirough a belt of dunes, and not through an unbroken 
forest, as one would suppose from Roborovskij’s map- Generally, Ills details are 
quite trustworthy where they are entered from his own [lersonal obser\'ation. There 
are several parallels to this I'ar-kum beside otliers of the rivers of East TnrkestM; 

g- Jughan kum (Big Sand) beside the Kerija-rlaija, Jaman-kuin (Horrid Sami) Ijtside 
the 'rschertschen-tlarja, rokus-kum (Nine Dunes) beside the rarim, Tagh-kunt (Moun¬ 
tain -Sand) beside the Ertek tarim- In each of tliese localities, and there are many 
others, patches of bare sand have advanc<;d quite close to the river. 


^ ' KO«TS€H-AG UIL 

T1i«t Andere-darja Is sakl to curve to the north-east before reaching Andere- 
terem, and so loo does the 'rollaii-chodscha; in fact thirsc two streams flow generally 
paralli:! to one antrthcr. The journey lietween Jar-tongus-tereni ami Andere-tercni 
is -said to be done by a mounteil man in a ilay. At the formtT there are ten 
shepherd families dwidling, who aihivate wheat and maize on the level alluvia 
between the rivei-banks. Pojjlars are reported to accompany the rollan-clif)dscha as 
far as Jar-tongus, 

On die 34th Januarj- we rode along the track which ascends the left bank of 
the stream, wimling in and out amongst tainarisk-nioutuls, o|jeii fieULs of diick ka- 
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misch, anti fine poplar groves. In places the ground is some^vhat broken^ and there 
are hills round tlie fidtb. "Hie river, making a bend to the east, becom^ lost to 
sight for a good hour. At Tokus-kbl tliere is a salt pool, fed by the infiltrauon 
of water; and lieside it stands a hut. At Kok-jantak there is another hut, cosily 
and comfortably situated amongst some magnificent poplars by the riverside. Anodier 
satma on the right bank is called Kok-kapa. At die point where the Nija road 
crosses the river, live bed of the latter lies about 15 m- bdow the general level, and 
down below on the left side stands the linger of Andere. Herc, as also at lv 5 k- 
jantak, there was a lively current running, amounting probably to 3 cub. in. in the 
second, but the water was not clear- The springs are reported to be si^ated a 
little way south of the road. Here too there were sheets of ice in the river-bed, 
though die »cake» formation begins properly speaking lower down at Kok-jantak, 
*I*he deep-cut, but meandering, channel is here not half so w'ide as at Kiirtsch~aghtl. 



l^ig. 3ia- VERTICAL SEcnojt ntou the koutt wmere the nija-road l-rossss the hostas-tochrak. 

We encamped in the district of Baba-kol, immediately east of tlie well of the 
same name. The snow lay foot-deep, and it still continued to snow a little. 'Fhat 
winter diere was said to be on the whole a greater quantity of snow than usual. 
In the summer a fine rain falls sometimes. From this point we failed to p^- 
ceive the sand to the south; but then the belts of vegetation are^ broader beside 
tile rivers. 

At onc*^ more stmek our old 1*0111^, which wc folIo^ve^l imtii 

we came to Tschcrtschen. The night of the 27t]i—28tb January was the coldest we 
exjjerienced that winter, the tliermometer droijping to — 33 ®.i C. 
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CHAPTER XXIV. 

THE LOWER TSCHERTSCHEN-DARJA. 


In present chapter I propose to describe our return journey down the 
Tschcrtschen^ai^a, and to indicate tlie characteristics of the physical geography of its 
lower course. I have alreatiy described before what is to be seen from the great lugh- 
way that follows the left hank of the river between Laschkar-satma and Tschertschen, 
and therefore say here no more than is absolutely necessary about it. My reason 
for choosing the left bank below Uschkar-satnia was that Captain Roborovskij had 
travelled on the right bank. 

On 30th Jaouarj^ 1900, then, wc left Tschtrrtschen, and crossed the river, which 
was covt^l with Uiich ice, except for a couj)le of narrow strips wliere a current 
was flowing of togctlier a cub. m. in tlie second. It was evident that the greater 
fjart of the river w^as frozen to the hottom; which consisted of coarse sand and fine 
gravek ^ At tlu; fort] the ri\'er is divided into tw'o arms; the smaller one, oji the 
right, rises at Kumdan in the vicinity^ The area enclosed between the two arms is 
as usual called Araltschi. Other names which we encountered during the day’s march 
were Jak-akkan, Kum-saghilglian (the Gliding Sand), Tallik-tokaj, Ak-sebor, Tschong- 
kbl, Toghiak-aghil, d'agirm^-baschi. Jar-aghil. Ak-basch^tokaj, Usun^kdl, Ak-tiken- 
dung, and Tschaval-^ung. Several of these names arc common to both banks But 
are oUi^ wWch only apply to the road along the left bank; tliese 1 have cited in 
mudungm. On the whole, there Ls a close resemblance between the 
uvo b^kf^ At first the sandy desert which extends south of the TscherLschen-daria lay 
munetha dy on onr right, but .ts dunes were as a rule clothed with vegetation Everl 
now ^ agnin wo sinnli tongue, of ,he ^ dwrovnr any 

gMitwal oamL- for iHb de^: the names which Rohnrovskij has entered on his mat. nos- 
sess no s.gmf.cance m Urn re^mni. For instance, hk JakakinK-fcnm, whieh ouffht prLt^ y 
s,«ak.ng «. be Jah-athan-knn,. meat iave used some gnide ifS of 
any bo. ter n^e to gtve, i, really means only that portion of the desen whfch III 

>0 Jak-akkan. just as other portions are called Tallik-tokajning-kum and lar- 
aghiltimg-kum. Asiatics have no idea of ^eoirraiFhical ^ 

::;n^“rkk:tnr Ef H:i:E 
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to this are the atlinmistrarive provincesj the name ,A,ld-schahr or jMti^scliahr for the 
whole of Hast 'rurkestan, the name Lop, anU the names of the rivers. Hut, on the 
other Jianil, the mighu' ranije of tlie Kwen-lun has no Turkish name: 'I’okus-tlavan, 
.Astin-ta^fh, anti Arka-ta^jh ap[>ly only to separate ]>arts of it. 

Kut the santi soon retires from the river, makinj^ way for steppe. On tire 
right there is a terrace, marking a former jxisition of tlie right bank. The road 
touches repeatedly the vvintlings of the river. The existing right bank us very di¬ 
stinctly scar]}etl, anti generally about 3 ni. high, and l>eIow it lies tlie low, flat river- 
lied, overgroivn with kamisch, through which the river irinds. Marshes and lakes 
are quite common, though all w'ere froitcn over, buritxl under snow, anti frequently 
overgrown with reetlsr one of tJicsc was die Tschong-kbl named above. Ev^eiy 
now and again the river hugs one or other of its banks, and in such places 
it was still free from ice. On the right we passed the little lake of Usim-kbl, which 
sends off an easily recognisable arm to join the river, though it was then dry. The 
region is poorly supptietl w'Ttli dry fuel, yet such as it is, it is collected and carried 
to Tschertschen on the hacks of donkeys. 

On 31st januaiy there was a \'iolent north-east wintl, ivhicii deckledly made 
itself felt, for the temperature never rose above — 11® C. Tlie path runs close be¬ 
side the river, Ibllowing all its windings, so that it is somewhat longer than the road 
on the left bank. We w'ere no longer able to sec the southern sandy desert; but 
we could see very distinctly the scarped terraces or containing banks standing ten or 
tu'ent}'' meters hack from tlie existing lower banks. Tamarisks and kamisch are 
abundant, but poplars both few in number and widely scattered, 'fhe localities with 
names are BalikItk-kbl, Tssik-otak, Supa-dung, Kara-kUrutech-agliil, Pakpak-toghrak, 
and Kischlak-aghil. Ouring the day w'e passed some dry -ravines, which are said to 
drain marshes situated farther south, and wliich arc in their turn formed by temporaty' 
streams coining from the mountains. At Kona-tatran we crossed die river, wliich 
w^as 120 m, broad and frozen to the bottom, so that we were unable to obtain any 
water for our supper except by melting ice. The inUage I have just named was 
deserted eighty years ago, becau.se the river water would no longer flow into its ir¬ 
rigation diannels; die ruins of four of its houses are still standing. At the place 
where we crossed the river, in order to encamp on die same spot as before at Keng- 
lajka, the right bank was 2 ni. high, and die left bank had a gende <dope. 

Tlie problem which I set myself whilst thus returning to our head-quarters at 
jangi-kbl was to look for the old bed of die Tschertschen-datja, that Roborovsfcij speaks 
of. With this object I engaged a couple of trustworth)^ guides, whose first busi¬ 
ness it was to explain die presence of die two old river-beds we had crossed. They 
told me dial the more soudierly one joins the river immediately below Keng- 
lajka, while the more northerly one continues to die region of Su-bsgen. Tlie latter 
is said to originate in the district of Japtsclianlik-kbl, a lake situated about one potaj 
below THgirman-baschi (between Tschertsclien and 'ratran),and about i^/a km. from the 
river; it is fed by springs, which in turn derive possibly from irrigation-canals that 
issue from the Tschertschen, My guides knew of no old w'atercourse on the left of the 
river below Su-6sgen; it w'as all sand, I had originally intended penetrating a few 
days into tlie desert, but abstained, partly because of the camds, partly because of 
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thu inforitiation 1 received, which made it ejitremely unlikely tliat any' old river-bed 
existed, except those we had already become acquainted with near die Tschertschen- 
darja. 'Hiis river ha.s indeed changed its bed. but it has done so only Itically and 
within narrow limits. As Tatran lies at an aklDide of 11 So in. and ]angi-kbl at 8So 
ni., the river would naturally have flowed in this dirt^itlon, did nut die Kara-koschun 
lie at 867 m., so that the greater fall jxjints towards this last. There (s also a very 
appreciable fall between the foot of the mountains and the river; for instance, from 
the [joint where the I'schertschen-darja issues from the mountains to Tscherischen 
it amounts to 1200 m. I*hus the channd which this river has cut through the divert 
is deejjer and more definite than the bed of the l arim, and consequently is not subject 
to such great oscillations as tliose wliich affect this latte?. Roborovskij's statements, 
about the old river-bed in the desert 65 km. north of the existing Tschertschen- 
darja, had letl me to deduce a parallelism between this stream and the migration of 
the lake of Lop-nor to the Kara-koscJiun; but after visiting the regiim myself, t must 
perforce abandon the idea of die Tscheitschen-darja's inigration. Yet 1 cannot claim 
that 1 have completely solveil the probJem, For a complete soUidon a fresh crossing 
of the desert is necessary', namdy from liegeltk-kiil to Laschkar-satma, for there 
is just a possibility that there does exist some old ri\'er-lied in the desert, am! tliat 
it may now be for the most [lart Iniricd under the sand. In the sequel I shall have 
to return to this question again. 



331‘ tHF. TSCHEttrSCHK.V-DARJA At Ximc-LAJK*. 


The ice which covered the TscherLschen-darja was expected to continue for an¬ 
other two months Wlien it breaks up ft gives rise to an imposing spring-flood 
{muS’SHjty, ami although this augments to a notewortliy extent the volume of the 
lowest Tanm, it is only for a short time, and m spite of this tlie Kara-koschim tjoes 
m Steadily diminishmg. Tk- spring-flood is follonssl by tk high flood of tk mWdk 
of siunraCT, caused by ilie melting of the snow in the mountains, and then for a 
s^son the rakiio swells to such a prodigious e.stent tliat the river is impassable. 

Thts mcremeui enters the Kara-koschun just at tlie time when the inflow from tk 
larirn is at its minimum. 
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Febniary 2nd- The Ijed which lie- 
gins immetliately l>dow Keng-lajka ter¬ 
minates at Atschi-schipang (fig. 334 ); it 
is however an old boldschejnal rather than 
a river. From the point where it reumtes 
with the Tschertschen*tlarja two small 
ariks go off to the Jangi-terem, or »new 
settlements!, at .Atschi-schipang, where not 
long ago an attempt was made to grow 
wheat. 'Fhe canals are crossed by small 
bridges at the point where they are in¬ 
tersected by the road between Tsebert- 
schen and TscharkUk. After that we left 
on oiir right the river and the little pool 
of Schor-kbl, which, although fed by fresh 
springs, nevertheless contains salt water, and inclining to the north-north-east, entered 
an almost inextricable labyrinth of tamarisk-mounds, reeds, and dead forest, before w'c 
reached Tschong-schipang, the fardier of the two old river-beds. Tins we found to 
be very distinct, forming an almost straight trench in the ground, with a breatith 
practically equal to that of the existing ‘rschertscben-tlarja. Its scarped terraces, about 
a couple of meters high, are crowned by a quantity of tmnarisk-mounds, which help to 
give great definiteness of outline to the river-bed. At interv'als there are poplars. 



Fig- 33+. fABT Of THE al.D RlVItR-WEt!^ AT 
ATwriiJ-scttirAJffc. 
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some dead, some living. I'o the north 
sand predominates. Tlie bottom of the 
ri\’er condsts chiefly of sand, rising in 
some places into small dimes, and tliere 
are a few mounds actually in the middle 
of the bed itself. On the right bank 
we came across traces of a village, 
namely two square huts, built of fag- 
goLs and branches and kamisch, project¬ 
ing about one meter aboi e the sand- 
smothered soil. The name given to huLs 
of this description 'lliere was 

also surviving the lower part of a wooden 
house. To judge from the hard and 
trixlden appearance of the droppings of 
live stock in the vicinit>', these huts had 
been inliabited by sltepherds, and could not verj* well be of any great age, any 
more than the Tschong-schipang bed could, h’or if the river were verj' old, it would 
have been already filled with sand-dunes. Immediately below tliis [Mint the old 

r V".“i * river-bed divides. The right arm. winch returns direedy to the river, 

; : I'’ called the Kaha-schjpangt die other, the principal branch, continues 

: ; towards the east-north-east. In this we discovered the remains t)f a 

; : double dam, constructed of beams, piles, faggots, and clay, which 

seemed have Eieen matle for tlie purpose of forcing the river to 
Hijiif or the rigJiL. Upon reaching Miitschit {ruins of a mosrpie) we w'cre 
A sifUARc iiirr. quitL* close to the Tschertschen-darja, the old bed being onlj' 

separated from it by a strip of tamarisk-mounds and bush forest; but they soon 
diverge again for a space. 'ITie Inst portion of the old bed is imlistinct, Ixicomhg 
lost amongst the sand and vegetation, but at Su-bagen it once more reunites widi 



Fig;^ 3:}6 a the old hiver-sei> to tm£ nokth or 
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the 'I’schertsclienilarja, Ikyond this point our guiclesi liad no knowk-dgo of any 
other old watercourse on the left of the Tschertschen-darja. h was now snowing 

again quite briskly. , , ^ . 1 

On ^rd Februar)' we followed for a short dkiance the road on the left bank, 

travelling amongst bush, poplars, and holds of thick kamisch. Here the new-fallen 
snow did not lie upon the ground, but fonneti a layer i to $ dm. above the sur¬ 
face of the ground, being supported by the leaves and stalks, and as this hollow 
crust kept breaking under our horses* hoofs it made the ride verj' irksome- 



jTjg, CROSSING THE SJfOW-COVEREO ICE-SHEET OF THE TECHEHLTSCHEK-OARJA- 

At length we reached Darja-kosch, a place on the right bank where a*kona- 
daija branches off. The name denotes, properly siieaking, the contrary, that is to 
say, a point of junction; but in these matters the natives are not very accurate. 
During the rest of the day’s Jotimey this old bed ran parallel to tlic existing river, 
proving that the latter does not everywhere tuni to the right, but on the con¬ 
trary’, along this stretch at all events, travels towards the north. Two of the forest- 
tracts are known as Toghn-jangal and Jaslak. We now crossed the lev’d snow sheet 
which covered the froiien river. Both banks are clothed with thick kamisch, and 
backed by tamarisk-mounds, and sand-dunes which appear to be in a state of tran¬ 
sition into mounds, for there cannot exist the least doubt that it is in this way these 
formations, wliich are so chanicterisLic of the whole of East Turkestan, do also 
originate. A small tamarisk bush serves as the beginning of a small dune, and this 
increases as-time goes on, and as it does so the bush continues to grow bigpr in 
its endeavour to keep above the surface. ‘ITiis holds the dune fast, making it sta- 
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tionary; at all events that portion of it which is pmrieated by the roots of the tamarisk 
remains stationary', though the flanks or wings do pursue their course unchecked. In 
this way the mound comes eventually to be isolated or free-standing, or nearly so. 
This explanation of their origination and mode of formation is not alone sufficient, 
for tamarisk-niounds are also formed in districts where there exists no sand, nay 
_ _ actually in regions where it may be as¬ 
sumed that there never has Ijeen sand, 
as at Dunglik on the road from Abdal 
to the mountains. Here the explanation 
given in an earlier chapter holds good, 
coupled with the tendency which the bush 
itself shows to raise its mound, partly by 
holding togetlietr the material tliat accu¬ 
mulates about its roots, partly through 
the leaves and branches which it drops, 
and partly again as a consequence of its 
own growth upwards. (See also PL 56.) 

Soon afterwards tve passed on the 
right two old canals and a river-bed called 
.'Mini Achuning-ilegi. 'f'hLs last is not the 
same as the kona-darja just mentioned; 
nor is it so distinct as an old arm, owing 
to its being smothered in thick rectls, and filled with tamarisk-mounds, dunes and 
single poplars. Here and there there exist patches of barren saliferous soil (schor), 
formed by spnng-water and converteil in summer into marshes. At M,apaschlik wc 
were dose to the river again. Over against llasch-janiaii-kum on the left bank 
there are some living poplars, which so far as circumference is concerned are the 

biggest ! have ever seen. Although not 
more than 6 to 7 m, high, iivo of them 
mea,sured ((..75 m. and 6.so m. respectively 
round the base; the actual tninfc was 
however little more than one meter high, 
hut was crowned by a gigantic «phime> 
of gnarled and fantastic branches. In 
tliese trees we have furtlter evidence of 
die likelihood that the rh'er has preserv'cil 
its present position for a long time past. 

Immttliately beyond these poplars w'e 
founri the ruins of old clay houses and 
walls. The genera! impression conveyed 
by the locality was, that it liad tmen a 
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(5,15 m, ami la-to m. respectively ami 0.68 m. in thickness. The material of which 
they were built is sun-dried clay, baked into bricks, precisely as similar bricks are 
made to-day in the same part of tlie countr}'. Alongside the ruins runs an old 
arik, though it is only discernible at intervals. Besides tlte-se. we observed also 
patches of cultivated laml, and a place where a threshing-floor had been; and there 
was, further, a ring of piled up, but rotten, straw. All this goes to show, that it 
cannot have been ver>' long since the place was abandoned. 


Fig- 342- 

A iGUHflES>. Fig. 343 . JlRCHKD GATTVfAr. Fig. 344 - VERTJCAL SECTIO}! OF AN OLD ARIR. 

After that trai’^elling was in many places very hard work owing to tlie strips 
of sand, mounds, tangled bashes, dead wind-fallen timber, and kamisch. The sand 
lies parallel to the river in long, narrow strips, and betivcen them are similar long 
beds of jjerfectly level kamisch. 

On the 4 th February we came upon the 
curious graves, of comparatively recent date, 
which I have described in {-ctityal /Isi^ and 
Tibety and consequently 1 have no need to 
dwell upon them here, 1 merely append a 
sketch of one of the coffins; they were made 
of fresh, hard poplar wood, which was in a 
gootl state of preservation. 

Continuing north-east, we travelled across steppe-land alternating with toglirak 
forest. Here we perceived traces of an old arik, po5.sibly a continuatiun of the one 
already mentioned. Here was a shepherd's hut known as Kijik-talning-baschi. 'fhe 
high sand to the south was now visible 8 to lo km. distant, the inten-ening space 
consisting principally of barren S(hcr. Tigers, wild-boar, red-tleer, roe-deer, ami 
hares were plentiful. After crossing a depression, which is said to contain water at 
the season of high flood, we travelletl for the rest of the day along the ice of the 
1 'schertschen-darja, and an e.'tcellent road h proved, being hard and level, and wc no 
longer had to contend with the tangled thickets which niatle travelling along the 
hanks so slow and e.va.spcrating. OIT those parts that were exposed to the pre¬ 
vailing north-east wind the snow was sw*ept away, but in other places it lay to the 
depth of about t dm. Geuerally speaking, the conformation of tlie river-lnxl l>ears 
a very close resemblance to that of the Tarim, tliough its detailed features w*ere 
masketl and confused by the ice. For instance, it was very rarely we saw any al¬ 
luvium or mud islands, because they were underneath the ice. All along, close in 
to tlie banks, there grow reeds, while as a rule tamarisk-mounds, in many cases 
half washed away by the river, crown the sharp-cut scarjietl banks. In places pieces 
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of tiriftwood stuck up tiirough tliu ice, as well as 
small insular patches of kamiscli. ‘I'ht: breadth was 
tolerably uniform, and the river not especially wind- 
Injj. On the left we [>assed the irngcr of Sarik-uja, 
Fig. 346 . TAiiAMsa-MouNDs HALF Reyoud it the country js called Ghatschilik and Kala- 

WASlICn AWAY. kujdi. 

On the 5th February we condnuetl alon^ the ri^ht bank, W'here the vegetation 
was xinmistakably nxore plentiful than on the left bank, for there It was greatly en¬ 
croached upon by the sand from the north. Except where tliey were masked by forest, 
the absolutely barren dunes were alway-s visible, being sonielimes of considerable sLft*. 
iieyoixtl a doubt these play an essential part in determining the position Yvhicb the 
river has assumed. Not that the barren sand by itself exercises any direct mduence 
upon its course, for It is readily swept away by the current, but all along its out¬ 
skirts it becomes grailually bound togetlicr by the tamarisks and jioplars, a ltd once 
it gets sufficieiitly consolktaiied through the retentive jxnver of the roots, it then 
sen'es as a new ^xiint of departure for fresh encroachments and fresh invasions — 
that is up to a certairi ]>oint{ for these obstacles are not sufficient to force the river 
to go on assuming step by step a more southerly course. The two successive seasons 
of high water which follow one another ivlth accentuated force sweep axvay all hind¬ 
rances, and the channel ojien. The wide stretch of level country^ w'hich extends 

betxveen the right bank and the zone of sand in the south is kept moist, partly by 
annual immdations, partly by brooks from the mountains. At the same time this 
difference belw'cen die character of tlie two l>anks does render easier the fllttinij of the 
river towards the right. During the day^s march the pO[jlar woods were more abun¬ 
dant on the right bank than on the left, for on the latter they ivere encroached 
upon at intervals by the dunes. In general it may be slated, that die river pos¬ 
sesses a fairly broad ^'aUey or cdiannel, and the old watercourses which exist on 
both sides of it give the im[iressinn of being divisions of the actual riv^cr-bed, lliat 
the river is old is also evincetl by the poplars, which are ancient and of great 
size. The distance between the two belts of sanil is, I dare say, 10 km,; but of 
the southern belt all that was seen was as a rule the outermost litines clothed with 
vegetation. Here too there was a narrow strip of open running water, thouglt very 
often it disappeared under the icej evidently then the Tschertschen-darja was not fro¬ 
zen to the liottom. Over against Dimen-tokaj there is on the right bank a tolerably 
gooxl bridle-|>ath; and here w'e crossed over a dry w'aiercour.se, through which In 
summer flows a little brackish water out of the schor marsh. At Ak-tas-dung, 
where on the right I>ank there is a or ^signposb, crowning the top of a 

hill, there exist indicattoas that the river overflows its channels. Below that spot 
there b> another abantloned watercourse, which is said to have been dry- for as long 
as anybody can remember; it is only 10 to 20 m. broad, and its banks are planted 
with poplar woods. This arm rejoins the river at Kallaste, After that tlie Tscher- 
tschen-darja, and with it the road, turns to the north-east and north-north-east, and for 
long distances the ground is gc/urt, moist anti free from snow. We even riassed 
two or three unfrozen marshes. The name of the district is Usun-schor. At Kum- 
tschakma, on tlte left bank, the sand is high and barren, and approaches ijulte close 
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to die river. But on the right jt recedes a long way from it; in fact, it was only 
distinguishable tlimogh the narrow edging of snow which lay on its ouLsieJe dunes. 
We encamped at Ba.sch-ctafc quite dose to the river- 

On the 6th February the stinging cold still continued (— 29® C. minimum), 
but it had cea.scd snow-itig, and there was less snow lying on the ground than in 
the Andere quarter; the greater part of ivhat fell had evaporated. V\'e again cros¬ 
sed to the left bank at Ak-iiek, where an old left-hand bed begins. 'HiLs runs 
parallel and quite close to the esisting stream, winding but little, and has at first 
living poplars on its banks, then dead forest, underwoods and steppe, in fact on the 
whole a rather rich vegetation. In places there are rudimentar)’ dunes in the 
river-bed; the great desert being only about one kilometer distant on the nortli. 
At Bachtemet the arm divides in the same way as die river-bed of Tscliong-scbipang; 
the right branch re-entering the Tschertsclien-darja at Baehtemet-lenger, while the 
left branch, the larger of die two, continues past Hoghuhik and LiLschkar’satma. 
At Dung-agliil w'e again crossed die river on the ice. Here it was narrower than 
it had hitherto been, and was sliut in between tolerably well-scarped erosion-terraces, 
j to 4 m, high. Ai this point it Ls crossed by the 'I'scharklik road, whence the place 
Is also called Katsdiik (the Ford), 


fi^r. 347. KAMrsen and nJCURAKs os the i.prr bask or the lower tsckektschek-darja. 

iTom what we ascertaineti by reconnaissance, ihLs old river-bed comes to an 
end at BoghuUik, disappearing amongst the oudytng dunes, which however approach 
quite close to the Tschertschen-darja. We supposed that, as we proceeded, we should 
somewhere light upon the termination of this old bed. but W'e never did. Still it 
does no doubt rejoin the mother-river, but the junction is masked by vegetation 
and sand. In several places indeed it would have been impossible to see any such 
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nvcr'endmg, even if tlicre had one, because of the drift-sand whicit atlvances 
right down to die Tscheitscbcn'darja. It Is equally possible, that this old bed is con- 
tinue<I farther north, through the desert itself, and so it may not rejoin the moiher- 
stream before reaching the Ettek-iarim, This Ls even more likely when we call to 
tninil that the Kara-buran and Kara-koschun are recent creations, and that in the 
time of the old Lop-nor the Tschertschen-darja probably discharged into it, unless in¬ 
deed it possessed its oivn discharge lake situated where the Kara-buran or J\ara- 
koschtin now are. I his problem, of no great intrinsic importance in itself, could be 
solved by crossing the desert from Basch-arghan to the lower Keng-lajka. 

Continuing our journey along the left bank on 8th February', we found no 
trace of either path or human beings. The country was desperately monotonous, 
no fresh feature appeared, — silence and desolation .shrouded in snow, though this 
w'as now' thinner — no game, not even so much as a raven, to be seen! And wliat 
w'a.s worse, w-e had not succeeded in finding a guide for this part of our journey; 


consequently I failed to learn the names 
of the localities. W'ith the view of avoid¬ 
ing the reeds, which were frequently of 
incredible density, we travelled a little 
distance from the river, keeping along 
the edge of the desert. Indeed we some¬ 
times crossed its outlying dunes, and 
only touched the river at two or three 
of its windings. The sand in the im¬ 
mediate vicinity of the stream was for 
the most part planted with tamarisks, 
but their boundar>'-]me was very' sharply 
drawn, for they seldom extended as far 
to the north as we were able to see. 
The high barren sanrl ran about one 
kilometer or a little more back from the 



Fig. J4a. JtllST WH£k£ THE HORTHEkN SANU COMES 
l:fTI> COST ACT WITH THE VEGETATIOJI OF THU 
T SCH ERTSC H EK ‘.p A R J A. 


river. 'Fhe ground was everywhere ^sanded., and when the kamisch steppe came 
to an cn<l, its place was taken by other kinds of scrub (tschige, jantak, kburuk, 
etc.), which grow upon quite miniature cones, making the surface uncomfortably 
luiiipy, lliti mer valley appeared to be here broader than it had h^n before 
and the river with its interminable canopy of ice freouentlv swellcrl mit mi/r 
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base, exactly as the Tarim does where its angles touch the desert. Viewed in out¬ 
line, the river-bed winds in a tolerably regular manner, serpentining backwards 
and forwards betw'een the sharp-cut erosion-terraces; and the level ground lielow is 
covered witli dense beds of reeds. Fig. 350 gives a vertical section of it, ITie 
dunes turn their steep faces persistently towards the south-west, with slight deviations 
to the west-sou th-west and south-south-west. The narrow strip of vegetation wlijch 
is induced to spring out of the soil through the magic of tlie Tschertschen-darja is 
in imminent danger of being overwhelmed by die dunes; but so long as the river 
maintains its existing volume, the efforts of the sand are doomed to failure. 
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Fig- 349 - ORDINARY l-OPOCRAPHT OF THE COWKR TSCUERTSCHEK-DARJA. 


On 9th Fcbruar)' the country still continued the same, except for a few small 
details. Indeed, what else could one e.xpect on the Y'erge of the desert and on the banks 
of a desert river? I'he ground was excellent for travelling, and ive covered fully 30 km. 
Our line of march was prescribed by the edge of the sand-dunes, and th^ terminated 
quite abruptly; it was very seldom indeerl that any small dune detached itself from 
the otherwise continuous wall of yellow sand. Along its base we again had the thin 
scrubby steppe, intemipted at frequent intervals by absolutely level patches of schor, 
caked over with saline incrustations and w'ith mud deposited by the river. The breadth of 
the steppe zone increased as the river moved downwards. Poplars were few and far lx;t- 
wcen, but still they did ocair, and towards the end of the day’s march they were of a 
mature age. Tlie breatlth of the reed-belt along the banks v^aried, though sometimes it 
contracted to a mere narrow ribljmn. While the dunes of the southern sandy zone 
decreased in altitude, those of the great dc sert on the north appeared to grow bigger, 
and to attain 30 m. In height. The snow had again decreased in quantity, the ground 
being for the most part free from it, though there were little patches surviving in the 
shelter of the scrub and treemounds. On the frozen coverlet of the river too it had 
almost all gone, so that the ice glittered like polished metal flashed in die sunlight. 



Fig- 35®* vertical sEcnuN or the sake. 
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On TOth Pebnmrj’ there was a 
fresh north-east wind, llie surface was 
sandy, and at interv'als there were mounds 
bearing dead or living tamarisks. The 
patches of sebor that we crossed were 
surrounded by them and hy low sand, 
giving them some resemblance to bajirs, 
TJie high sand is here about 3 km. 
distant from the existing river-lied; in¬ 
deed it is sur{irismg it has not yet 
quite reached it. It seems to fight shy 
of the belt of lean and scant}' steppe, 
for it terminates quite abruptly, form¬ 
ing a continuous wall, the silhouette of 
which sliowed tiiat the tiunes turn their 
steep leeward face consistently towards the south-west- It is however true that, 
the prciailing wind blowing from the north-east, these dunes ought to advance 
]>arallel to tlie T schertschen-^arja, and consequently can hartlly be expected to ap¬ 
proach it to any apjjreciahJc extent. Oi: the other hand the nortli-north-east wind, 
which not seklom blows, might be expected to force at any rate the smaller outliers 
dtiwn against the bank. Hut tt may lie mentioned, that there is here an old river-bed 
which may in its time have served as a »breakwaterj against the sandy desert, anti pos¬ 
sibly this has some bearing upon tlte circumstances. Tins river-bed, beside which we 
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journeyed for some distance, makes an excetxlingly sharply acctmtuated depressioii- 
li leaves the river Immetliately below our last camping-ground, and gradually diverges 
from It. :\t first jts bottom is level and free from sand, but soft, and in places 
whitened by thm int^tations of salt. Eventtially the sand begins to show itself in 
It, but after that it is filled with fine loose dust, so exceedingly soft and treacherous 
tliai two or three of our ramels, which were going down amongst It, fell and had 
to be freed from their burdens, and after immense exertion hauled up again. Mea¬ 
suring the nver, we found its breadth to be 3= m. and its depth from die level of 



Fig. 3 S»* l-AXORAJnC SECTION OF THE OLD WVEH^tiED. 
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ihe scATped bank 6V s m.; in thk latter datum there was little change. Imlecd the 
uniformity in this respect b so great that you often fancy it is a specially dug canal 
intendet.1 for boats of deep draught. Seeing now that this river-bed is not more than 
one-fifth or one-fourth tlie breadth of the adjacent parts of the Tschertschen-darja, 
and that it is also more sinuous, and of a more utiifonn depth throughout, the sug- 
gesdon naturally occurs, that it is merely that part of the okl river in which the 
actital current flowetl, an<l that ai! its accompanying low allu\ia and conve.x angles 
have become choked wMi sand and rubbish and vegetation, and in consequence of this 
have become gradually merged with the adjacent country*. Before leaving this bed 
to return to the Tschertechcn-darja, 1 had a look round from the top of a high ta- 
marisk-niound, and perceived that the old bed continued a good distance farther to¬ 
wards the north-east, winding along the foot of the high sand. It was especially easy to 
follow' because of the large quantity' of dead forest on its banks, distinctly* marking 
them out. Here then there was once a poplar forest, and in; grey, withered tree- 
trunks are still standing m siin, 'Hicre is also a large quantity of drift-w'ood, 
half buried in the fine dust at die bottom of the river-bed. From this bifurcation on¬ 
wards the poplar woods beside the Tschettschen-darja grow rarer anti rarer. We only* 
observed one small clump near the hank, but the trees were not more than 30 to 
40 years old; there h a far more abundant forest beside the old river-bed. We 
did not succeed in discovering any continuation of this last, and as there Is no 
breach in the dune-wall through which it could have found a passage, we must infer 
that its lower pan is entirely buried under drift-saml, and that it does not rejoin 
the existing Tschertschen-darja anywhere, but that it used formerly to enter the lower 
'I'arim or the Ettek-tarim, The older branches which we discovered on the left of 
the river indicate that the lower Tschertschen-darja really* has moved towards the 
right, tliat is towards the south, the advancing sandy desert having forced it to 
nicede stc]* by ste[i in that direction. Its arms too put one in mind of an inlaml 
delta like that of the Tarini- 

'I'he space between tlie river and the old watercourse we have btten considering 
Li occupied by' stepjic of the usual character, but it groivs more withered anti mori¬ 
bund die nearer it lies to the latter. t)ii the way back to the river-bank we had 
to cross a kamisch stepjm, where the reetls ^w so extraordinarily close togedier 
that we very nearly got stuck fast in them. Hie ground underfoot ivas in lact a 
marsh, thougJi it was then frozen. It was now a great rarity' to come upon a patch 
of snow remaining on the ground. At length howei'cr we hit upon a little foot¬ 
path and traces of slieplirrds; and on the bank we found a satma, "Kakta-piTe (pron. 
»pfcji»), beside an open freshwater lagoon, formed probably b\' overfiowing ice-watc;r. 
dhe low dunes, bearing vegetation, of die soutlierti belt of sand ailvance here to 
the etlge of the river. 

t)n the 11th February we travelled for tlie most part in the bed of the river, 
which was still broad, with thick reeib next the bank, 'file limits of the river-valley 
and the range of its banks are indicated by hills of sand or tiust, clothed with vege¬ 
tation. anil dottetl with tamarisk-mounds. Poplars are still seen, diough widely 
scattered; several of them appear to have reached a pretty good age, though most 
of them are young; indeed jvi-st here the forest seems to be spreading and gaining 
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groiind. About midway in the day's journey the river contracted for a short tli- 
stance to a width of not more than 30 ni., so that it resembled a canal, with dense 
beds of reeds on both banks and tamarisk-mounds standing often on the actual 
water-line, especially towards die right bank. Here the ice-sheet was thick and hrin, 
though it had many holes in it, which the shepherds had hewn to get water for 
their flocks. In other parts however the river-bed was only lialf frozen across, and 



353* the satha or aealtbchi. 


the icc, which was very thin and broken at the edges, rested immediately upon the 
mud and clay of the bottom. The river flowed here very straight tow'ards the 
north-east, so that we only ha<l to cross low tongues of land once or tw ice. In the 
district of Negetschagh-asghan we passed tw-o huts, and in a third, m the district of 
Araltschi, came at last upon a shepherd family, in charge of 600 sheep. 6 cows, and 
two or three horses and asses. 'J-he shepherds said, that, if we were to go due 

nordi from Araltschi, in the direction of 
the great drift-sand which we saw a few 
kilometers away, we should cross a tract 
with dead forest, but there was no trace 
of any old river-bed, though possibly there 
might be such amongst the sand, forming 
a continuation of the W'atercourse we had 
seen on the preceding day. At Araltschi 
the river turns to the east, and grows as 
broad as a lake, being divided into four 
arms by three reed-growm islands. The 
banks are generally at the same level as 
the bottom of the river, or even lower, 
so that the ice extends into the reed-beds 
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on l)oth sides. On the rigiit bank there is a little lake, formed by a side-anil of 
the river, and fed at the season of high flood, a circumstance that recalls the lower 
Jarkent-darja. Except for this the river is m many res^jects like the vacillating and 
undecided Chotan-darja, !f through any change the masses of water were to aban- 
<lon this beil, it would soon dLsa^ipear entirely, leaving no perceptible channel bc- 
hiiul it; and in any circumstance it would be hidden in the dense reeds. From this 
point (loii'nwards the river and its adjacent banks are known as Keng-lajka, or the 
IJroad Mud Region, a very significant name, whicli might very well be translated by 
die simple ivord »Delta*. The vast (quantities of sediment which the river brings 
dow'n witli it in tlie season of high water are di^osited here, and as time goes on form 
a flat triangular accumulation of mud, through which the river-arms often change 
their course and situation. Opposite to die three islands 1 have mentioned the river 
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Fig- 355- VERTICAL SECTIIIN OF A NARROW ?ARt OF tllR tSCMERTSCHEJI-DARJA NEAR EUW-KCJOLMA. 


is touched by a minor outlier of the sandy desert on the north, the place being con¬ 
sequently knoivn as Kum-kiijUlma or the ILaten (/. r,, Eroded) Sand. The southern 
sandy desert is at this point a long way off, and has in front of it a zone of tamarisk- 
mounds, the northern edge of which Ls as sharply demarcated as a wall. Still the 
southern desert ts visible, although its dunes are considerably lower than the tioithem. 
Strange to say, tlie toghrak forest still attains in places a quite nsspcctable dei'clop- 
ment, as for iastance at Jigdelik-agliil, where there were shepherd families dwelling. 
Altogether there were ten families in diat neighbourhood, and the)’ had charge of 
about 1,000 sheej) belonging to the bajs of Tscharklik. 'I'liere is no cultivable ground 
tliere. Nor were there any longer traces of snow. Although it liail indeed snowed 
more that winter than for a good many yearn jiast, the amount that fell here seemed 
to be appreciably less tlian in tlie neiglibourhood of Andere. 



Fig. 3S6* VKRTICAI. SECTION OF A SROAD PORTION OF THE lUVER AT KOW-XOJOLMA, 

III this connection I will add certain information which was given me by tlicse 
shepherds. The mus-suji or spring-flood was exfjccted about the middle of Mardi. 
It is said to attain formidable dimensions, and to last for ten daj-s. After it has 
passed, there remains but a narrow belt of water, until the summer flood comes 
down from the mountains. This loo swells to imposing dimensions, la.sting about 
eight days, after which die stream gradually subsides- When it is at its ma.ximum 
it is impossible to ford the river, not so much because of the great volume of the 
water, for it is spread over a wide area, as because of the disturbed and softened 
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niuJ, into which both horses anti wayfarers on foot sink deeply. Goinjf back, up¬ 
stream fn>m jigdelik-aghil to Boghuluk, the stretch tliat we traversed without guides, 
the shepherds su])p1ied me with the following names, which for the sake of com¬ 
pleteness I will here t\Tite down — Kum-kiijOlma, Karaul-dung, Araltschi, Negetschagh- 
asghan, 'Fakta-pere, Buka-tscliapghan bank), Schor-sulak (left bank), Kum- 

Lschaknia (right bank). Jussup-baj-satmasi (left bank), -Schaptul-koH (right bank), and 
roghrak-aghll. 'ITie lake of Schab I'oktaiting-kbl, whicli is shown on Roborovskij's 
map. is situated south of JIgdelik-aghil. The oldest man amongst the shepherds, Molla 
Chodscha, who was also the chief of the communitj-, told me. that his grandfather 
Tinakul Uek, used to live at Karaul-dung, bvit he had never heard that any part of 
the desert had Ireen calletl after him. Koborovskij however calk the desert north 
of Keng-lajka by the name of Tinakul-bekning-kum. 

lMwei:n Jigdelik-aghil and Tscharklik there is a route, 55 km. long, which can 
lie traversed by camels in two days and by a man on horseback In one day. This, 
after |>assmg Tuschkun, proceeds along the drj- bed of the Sollak-darja. hblfway 
the road is crowed by the stream which, starting at Tatlik-bulak (between Jakub 
Haj-kuiluk and V'asch-schahri), flows north-east; at die intersection it Ls known as the 
Atschik-tarim. 'Hms the 'latlik-huiak, or Fresli Spring, on reaching these lower levels, 
becomi^ known as a Salt Rtier {Atschik-tarim), an indication that its water is con- 
taminateil by the saliferoiLS soil it passes through. After rain in the mountainoius 
districLs, thts stream sometimes joins with the Tscharkitkning-su above Nadschi-bldschin, 
and from that jjoiiit the united river proceeds towards the Kara-buran. though it sel¬ 
dom reaches it. It is only the northern lialf of the road I liave jicst mentioned that 
crosses a belt of dunes; the southern half traverses barren sc/wr. TamarUks grow at 
Atschik-tarim only. 1 he Atschik-tarim river is joined by several other streams from 
the mountains, e. g. the brook of V^asch-schahri. Occasionally the volume is so great 
{sti-sfty that for a time it renders the road quite impassahle. Other natives assured me, 
that neither the Atschik-tarim nor the I'scharklik-su ever gets now as far as the Kara- 
buran, but that both gtmerally disappt'^r in the ground before reaching it, or after a 
vef3- heavy rainfall form marshes, or spread themselves out, inundating the country 
south of the Kara-buran; but none of die ephemeral lakes thus formed ever sends a con¬ 
necting branch dowm to the Kara-buran. This seems to indicate tliat the bottom of the 
ast named lake has m the conrse of time Income so raised by the mml of the Tarim, 
that It actiul y lies at a higher level than the tract of country to die south of it. 

I he zone of dunes south of the Tschertschen-darja thins out in the district of Nadschi- 

i ftl “!! T 'f eoes off fron. 

iZ r I ZT north, iracMfe to Loi. 

I r.m the boKinnm^f of tho konj;-hjka tho high water no longer flows in a definith-e 

channel, but spreads out in deltaic fashion, the river breaking up into a mimberof 

>>>■ digger™* 

die present dme'^there^"n area of their pasture-grounds as i>ossibIe. At 

Jigdelik-^hil it is aiivaw ixissible to fjl Z - t ‘“'’ertschen-tlaioa. .V 

gre istance awaj. gradually hnd their proper levels, there k in the Tschertschen- 
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rUrja, 'An far down as Ken^-Iajka, an unporiodic o^illation of kvcl, caused by alter¬ 
nate rain and drouglit in the mountains. Old MoIIa Cboitscha ivas unable to give me 
any infomiaiion about an oki bed of the '[’schertschen-darja, though on this side of 
the great barren sand diere is, he knew, near its base, a strip of dead forest, which 
possibly may mark an older j>osition of the river. 

I''or my journey up the bed of the Ettek-iarim I was fortunate to obtain an 
excellent guide in <)ld Toktasin Bek, who knew the road intimately, and who 
toki me that in 1879, when he acconnianled the fugitive Nias Hakim Bek along 
that route to Korla, the bed still contained pools of water, which, although salt, were 
still drinkable at a pinch. He assured me, that the bed was abandoned thirty years 
ago, hut that previous to that it had carried about half the volume of the Tarim. 
'I he Ettek-tarim discharged a little west of the village of Lop, in the locality still 
called liasch-aghis, or die Princifjal Mouth, clearly in contradistinction to an .^jagh- 
aghis, or Lower Mouth, farther to the east, where the existing arm of die Tarim, 
then newly formed, discliarged its ualers, .According to I'oktasin Bek the Rttek-tarim 
was not, even thirty- years ago, joined by any olil arm from the Tschertsclien-ilarja. 
VV hence it Is clear that the Lschcrtsclien-darja has occupied its existing bed since the 
time when the water of the Tarim ceased to pour down the [i!ttek-tarini. Nevertheless 
1 do not consitler the evetituai discovery of an old l>ed of the I'scherLschen-darja to 
the north of the existing channel as altogether unlikely, AVe hail ourselves seen tivo 
arms break away from it and get lost in the sand- The natives indeed assert iliat 
there exists no siicli lieti between the existing river anti the edge of the high sand, 
though they ib admit that there is a strip of dead forest along die margin of the 
de.sert. Hence it is very likely that a bed, which penetrates into the sand, may 
eventually in its lowest parts disappear entirely under the dunes, and these in a 
period of thiitj' years may hai'e had a sufficient Icngdi of time in which to bury it, 
leaving only the last remnant of it-s dead forest to jiroject above the sand. In the 
actual delta of the Tschertsclien-darja one may perceive dunes beginning to form. But 
the material for them docs not come from the Desert of Lop; the distance is too great 
and the sand cannot get across the marsh. Consequently it is ivitli deposited river- 
santl that thej' buikl themselves up, and the sand is derived from the deltaic arms 
ivhich have dried up after being desertetl by the water. It is true, a.s the natives 
<jf Keng-lajka intleeil point out, that every j'ear the Kara-buran decreases in area, 
and probably will eventually disappear altogether; hut even on tlie east siib of the 
Tarim the sand of the Desert of Lop does not get all the way to the river, as I 
shall subsequently de.scribe. Tile name Kara-bnran is unknown in the locality w'ith 
ivhich I am now dealing, and the lakes in question are called by the natives 
Lop-kolt. 

On I ^tli February we followed at first the right bank, then crossed the river, 
anti so came to the ajrii^ha^t-jtr or »place of bifurcation*. Below this point the 
country' is called TuschkLin, because it is here that the Tscharklik road igoes down* 
to the river-bank. The dry branch of the river on the right continues to be accom¬ 
panied b)’ chimps of toghrak; the left branch, which w'e followed all day, was formed 
in 1898, and is excessively' shallow; it is only in a few places that it has cut 
erosion terraces, and then on an extremely modest scale. Along the bottom of the 
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channel wound backwards and forwartls the riblxui of ice, sometimes v'er>f thick and 
with a current runnings underneath it, sometimes already thin and soft in Uie mid¬ 
day sun. Kvery now and again the new river divides, but the arms soon re¬ 
unite. There Is not a single poplar to be seen, either young or okl; but the reeils 
are thick and \Hgoroui>. Farther back from the banks there is steppe, but its scrubby 
growths are dried up and withered. For long distances we quitted the left bank, and 
made our way through a belt of newly formed dunes 3 to 5 m, high. These all 
turn their steep faces towards the south-west, and arc often clothed with vegetation; 
otherwise the detached free-standing indivitiuai dunes e.\hibit regular and characteristic 
forms. A littie bit farther away from the river they are massed together, and fuse 
into chains of greater or less regularity', the beginnings of dune-accumuIations. rite 
high barren sand continues to rise into dome-like masses some kilometers distant, 
though during the course of the day it decreased, at the same time that tJre 
accumulations appeared gradually to diminish, though this may Iiave been merely 
an optical illusion. Sometimes w-e would cross a hollow left by some old water¬ 
course, and frequently we traversed lumpy sch&r\ which again points to inunda¬ 
tions having occurred in this changeable deltaic land. The dark green kmtritk plants 
grow crowded together in some places, and make as it were dark islands in the 
otherwise monotonously grey landscape. Close beside the river are some marshes 
formed by the last overflow of the high water, but then frozen to the bottom. So 
far as we were able to see, the coxmtry was perfectly level. The new river-bed 
still continued to move away from tlie dr>^ arm on tlie right, and also from the 
Sollak-darja; and the belts of vegetation beside these last soon dkapjreared from view. 

The ])lace where we encamped k called Koschmet-kbli. Tok^asin Ikk re¬ 
members perfectly well that during his jouth, 50 years ago, there was here a lake 
bearing the sante name, or rather it was a comple.x of small lakes, and they were fed 
by an arm that left the Tschertschen-darja at a spot below 1 'iischkiin, and proceeded 
as far^ as the lakes at Baach-agliil. Tlie locality derives its name from a well-known 
man Koschmei. Prol^bly the same name occurs again in Koschmet-kum, or Koschmet's 
Desert, that we find in Roborovskij, though by this can only be meant the Ijarren sami- 
dunes which lie imm^iately north of the Koschmet-kfil. The lakes again discharged 
into tile l,op-kolt. The people who lived in this quarter supported themselves almost 
entirely ujxin fish. About fort>' or fifty years ago, however, these lakes dried up 
no doubt m consequence of some fresh change in the delta of the Tarim. The 
village of Lop is said to be at present inliabited by six families, who do not keep sheep 
owing to the poor pasturage m those parts, but live upon fislv. Wild camel are no 
longer found m the ajacent deserts, but from time to time tigers are seen near the 
river. Hie people thought the ice would not last much long^cr than twenty da^ 
for whem the first freshets come from dic melting ice above' it is unable to 
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fuel; w-e were unable to find aojthmg better than the roots of dry tamarisks, to¬ 
gether with tw'O or three old poplar trunks, Avhich showed at any rate that, barren 
as the country now is, this tree was formerly able to thrive there. 





3ST- Sfiowisc ONE or the wavs rs which the TAMAitr5K-«QUNr*s are formed bv nrt.p or a 
SAMD'DUNE, WHICH 15 UVTEJl OH, BY SOUR REASON OR OTHER, BLQW.S AWAV OR SWRIT AWAV BV WATER. 

On t4th February we made a slioit march of 15 km., for we liad to stop at 
Basch-aghLs, die last place at which we should find water before we reached the Tarim, 
so that we had to provide ourselves there with a supply of ice. There is a dLstinct 
path leading thither, a short distance from the left bank, diough the river Itself is 
generally hidden by the thick reeds. We had no ditficulty- in identifying tlie site of 
the lake of Koschmet-kbl, in the long string of grey, roughened surfaces, at once 
level and barren, whicli still wear the appearance of having been under water. The 
dunes grow distinctly lower towards the north-east. The border line between the 
sandy desert and die steppe is very sharply drawn; the latter has not yet succeeded 
in spreading itself over the former lake-basin, but stops abniptly on its margin. No 
sand is visible towards the south. The steppe vegetation consists of kamisch, scrub, 
anti tamarisks, now abundant, now sparse. The young tamarLsks have already be¬ 
gun to build up their conical bases, by arresting the sand, which will gradually be 
detained and held fast by their roots. The latter part of the journey led through 
new lakes and ntarshes, which had formed the year before in the basin of tlie old 
lakes, after the northern river-arm had brought a fresh accession of water. These 
new lakes consisted often of pretty large expanses of ioe, surrounded by reeds an<l 
mounds, and on the north by sand; in general they penetrate the yellow reeds in 
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all tltrecEions Hke fingers. Except for a thin sprinkling which still remained on the 
sheets of ice, there was no snow to be; seen. These lakes come to an end at Hasch- 
aghLs, and from that point the I scheitschcn-daij'a turns soutli-east and empties 
itself into Lop-koli, and after having passed the village of Lop, proceeds by a nar¬ 
row ann to the point where (]\ 221) we found its delta months. At Lop it picks 
up the branch or canal which we saw leave tlie Tarim just below Tschegelik-uJ. 
.At Basch-aghis, which marks the northernmost extension of the Tschertschen-darja, 
we were to tum our backs upon the river in order to cross a desolate and water¬ 
less region. Here there were still standing some hute. inhabited about 40 year.s 
ago, when this branch last carried water, and the lakes were still full. Another 
interpretation of the name would be the »head, or principal, or upper mouth*, mdi- 
cating that the Tschcrtschen-datja here flowird through a larger lake; but the ex¬ 
planation I have already gi^-en, taken in conjunction with the Eitek-tarim, is more 
likely, 

'Ihe day liad been more spring-like: at 1 p.m, the thermometer registered 
+ o'* .4 C., altliough during the previous night it had been down to — 24‘’.o C. 


CHAPTER XXV. 

THE ETTEK-TARIM — TACH-KUM. 


I looked fonvard with great interest to the journey north along tlie old 
abandoned bod of the Ettck-tarim, which are Iregan oo 15th February, I 

hoped tliat the ohsertrelioas I should make in the courec of it teould throw light not 
only npnrn the hydrographical problem in general, but also upon the Lop-norprWm 
as nell as upon the question of the sknation and extent of the sandy desert. It ii 
rue. 1 had heard s,»ken, as also had General PjevLuoff, of the existence of the old 
bed of lire Tarm.! but it had never been visited by a European, so that, from the 
purely geopaph,cal point of viou-, it aas important to make a map of it. 

Stanmg freim Ifasch-aghis drerefore, „e fet directed our stens towards the 
wnlireast, havmg the high sand about 5 km. dklant on the left haEd; its altitude 

m^k'Tri'^ 1'/^°?!^'’ M along an old distinctly 

Z w ’ u""“' " " “‘her hasre served as an 00^0^^ 

h! d^ ta ’ I h«n a branch of that river. It was horfered 

meter high, built up almost eniirelv of i ^ tamarisks on mounds about one 
,s duumet, young toghraks appear, dmugh thinly^TTell ^^an ra^onlfpafdl’of 
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scrub (jan/ai) growing' amongst the dunes; die!^;, one to two meters high, look as 
if they were perfectly new creations, and evidently they have established theroseU'es 
here since the water deserted the river and its lakes. The poplars tvere still 
vigorous, and ilid not appear to foe more tlian 15 or zo years old. My guide, 
Toktasin Bek, discriminated between the Ettck-taritn and the old bed I have just 
mentioned, calling the latter, characteristically enough, the Western Jarkent-darja, 
It is said to have formerly joined the Tschertschen-^latja some kilometers south of the 
point w'here we crossed It, that is to say a short day s journey north-west of tlie 
village of Lop. Just beyond the district of Pajek-tsdiapghan, where there is a poplar 
grove, we crossed a path coming from the village of 1-op, and save on it the fresh 
tracks of asses with their drivers- The inhabitants of Lop, as well as the people of 
Tscharklik, are reported to visit the bed of the Ettek-tarim in winter to gather jigdc 
berries; and all tlie way beyond Pajefc’'tschapghan the jigde bushes are very 
plentiful- This last name^b also pronounced Pijek, and is .said to be derived fiom 
a man wlio 50 to 70 joars ago dug here a canal from the river. Immediately 
above that point the river divides into two branches, the w’estem of which is also 
called Pajek-tscbapghan. After that young poplars and tatuarisks are quite numerous 
amongst the two-meter high dunes, the former frequently forming fairly dense »young» 
forest- Strange to say, kQtak^ or >dead forest*, is veiy^ rare, and during the course 
of the day was never more frequent than beside any other river-bank below wliich 
water is found. 



Fig. 35 S. VIEW rHO« THE SOUTHERN MRT OT THE ETTK'TARIM. 


The jilace in which we struck the Ettek-tarim proiter wa.s the Julghunlik-kbl, 
or the Tamarbik Lake, though at the present tinte there are no tamarislre beside it; 
after that wc foliow'ed the river-bed closely for the rest of the day. Of tlie fortner lake 
however we found nothing remaining except tlie name; but my guide was able to 
tell me, that there iLsed to be a marginal lake here, perhaps a >boldjjchemal» of the 
same kind as those which are so common besiile the existing rarim. 
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The well of Julghunluk-kgl-kudiik was choked up with dost and drift-sarid, but 
nevertheless is^ it was evident, a well-known and frequently visited camping^-jfroimrl, 
for by tl\e side of it tiiere was actually a wooden trough for animals to drink out 
of. The well itself is sunk in the deepest })art of the bedj in a spot where formerly 
an eddy in the stream scooped out the bottom to a deptli of 4 or 5 m. belovv the 
edge of the scarpcti bank. But even at that depth the bed was perfectly d^y^ 

Beyond dtat point the young forest grows conspicuously thick, and then for 
a time we left the river-bed on our right to avoid a tiresome bend which it makes 
to the east. Once again we encountered patches of level mud, either barren or 
producing a scant)- vegetation, marking the sites of former marginal lakes. At in- 
ten-als there are small dunes, seldom more than 4 m. higli. We frequently obsen-ed 
marks of old shore-lines. Tamarisk-mounds are common. At the point w'here we 
again struck die river, there is a path coming from the south-east, from Tschigeiik-uj 
and Tokum; this again showed recent traces of traveileis' presence. I was told 
that the path in question leads through a desert irith tsehuml-him, or >scattcred 
dunes*. Here the forest is fresh and vigorous, the trees being of medium age, and 
frequently it is tiense and even magnificent. This jxiints to the presence of ground- 
water near die surface, so that dig were we might, should be able to get fresh 
water. We were now over against Schirge-tschapghan on die Tarim, according to 
the bek’s calculation a short day's journey from it. 


After that young forest alternates with mature forest; in places it is as 
vigorous as any forest there is beside the middle Tarim, and yet it is asserted, tliat it 
is 25 to 30 years since water flowed along dm bed. For two or tree yeat^ indeed 
pwls had sunived in the deeper parts, but these too disappeared many years ago. 
The well in the district of Kutschmet had fallen in. 'Hie fact of the old names 
remaining proves diat that road is still frequently used; odierwlse it would be for¬ 
gotten, like the names beside the Kumk^larja in die Desert of Lop, where nobotly 
was able to give me a single name, although there were once as many names there 
as beside any other rK-er of East Turkestan. When the natives definitely cease to 
visit the Ltiek-tarim, then its names too will in like manner <!isapi>ear. Its bed is 
extraordinarily easy to trace, being a.s sliaqdy defined and accentuated as the older 
j^rts o the rscherLschen-daqa; which indeed it greedy rt^^mbles. the only dilTcren 
Ning th»t 4c vcKcution b^idc the Etlck-tarim is stili livics, aod in fet show. n. 
..fcOB of .oc,pjc„t decoy. Although there tuo= dense forests on both banks, the rlrer 
jed Itself IS bare and empty: sometimes we might have fancied ouradves tbreadino 

iH Still distinct, meandering backwards and forwards from bank to bank These 
characterust,^ continued until ivc reached the district of Taschtan Kuilu, which ^ ^ 


ice 

no 
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found in only one [ilacc, namely in the vicinity of Taschtan Kullu- From this spot a 
road leads ilirect to the Jiikiin-bo'ld schema I on the Tarim ^ a path which Toktasin 
Buk Iiad travdJed over, and which, he said, runs through rudimeiitarj- scattered sand 
of no groat aliituder in some places the ground is [mrfectly bare. 



Fig. 339 , TtiE WESTIRSMOST 1 >BOUOSTORY or TACH-KOSt. 


Tims our very first day’s march of sS.e km. had been instructive, in the first 
place, it was evident that Toktasin Bt;k had not exaggerated when he said, that it 
is only 30 years since an arm of the Tarim useti to flow' through that channel: 
the freshneiis of the vegetation is sufficieni corroboration of his statement. [ diil not 
how'e^’er swcectl in learning any detalU about tite river's migration to the east: but 
judging by analogous instances in the case of the Tarim, it may be supposed that 
in tlte beginning a small branch made its w-ay at the side, and that aftenvards, at 
some high-water period, the river flung itself all at once over into the eastern bed; 
after which the mouth of die western arm became stopped up W'ith mud and sand, 
and upon this the vegetation established itself, and so augmented die finimess and 
solidit)^ of the new rampart. 1‘urther, at the e.xtreme south of its course we found 
young forest, but higher up, at die place where we encamjaid for the night, forest 
of mature age, a proof that the forest had at some time iravelletl down the river, 
thus attaining different (leriotls of growdi at different points in the river's course. 
I'he same thing occiu's again beside the Tarim above Tschigelik-uj. Dead forest does 
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not however occur anywltere, and the reasons of this are tivofoUl, first the comfiararively 
recent desertion of tlte river-bed, and secondly the ground-water stiU esisting at an in¬ 
considerable depth. Beside the eastern llek, the Schirge-tschapghan arm, and the 
Ettek'tarim, lliere grow magnificent woods; but beside the lower 'farim, which winds 
backwards anil forwards between these branches, forest Is on the contrary altogether 
absent. And what Is the reason of thisr A quite simple one, namely the lower 
Tarim is so new that tliere has not yet been time for any forest to grow up. I 
direct attention to this verj' instructive circumstance here, although I reserve for a 
later chapter of this w'ork the proofs that the Kara-koschun is a very young lake; 
and it b perfectly clear that thb lake is in intimate connection with die lowest part 
of the Tarim. We shall subsequently find that at a time when neither the 
lowest Tarim nor the Ettek-tarim existed in this Iocalit)% the Kara-koschun did not 
exist either. Finally, it was ver>' interesting to discover sand so high and of such 
imposing dimensions so close to the east bank of die Ettek-tanm, ivhjist on the east 
side of the existing Tarim there b no sand at all. 


The sandy swelling at the base of which ive encamped b called Tagh-kum 
(pron. lakkum), a word that must not be confounded with Tokum (— ipack-sadd]e>}, 
on the Tarim at the same level; for Tagh-kum means imountain sand*, t\ t, die moim- 
tain-like dune 1 have mentioned. Thb existed already 25 years before, when the bek 
travelled that same road in 3 canoe, though die water was then receding so rapidly 
that in several places it was as much as ever he could do to float his canoe, and 
indeed it had to be dragged over some of the »thresholds> which lay across the 
river. Tlie native,, who are in great part deiH=ndent upon theiror ^grarinir 
grounds., have during the last year or two begun to fear that die vegetation which 
still remains beside t!ie Euek-tarim will in time die out eiiiirely, and consequently 
m the autumn of 1898, that b at die season of high flood, they had endeavoured 
to divert a )>ortion of the water of the Tarim into the bed of the Eltek-tarim, and 
so infuse fresh life mto dm forest and pasture-grounds. To this end they dug a 
canal at Basch-arghan, which tarried water for ten daJ^s but it did not penetrate 
.0 any g^eat distance down the river-bed. Tl,c exf>eriment was repeat.^ in the 
au limn of 1899 imt this time it proved a total failure, because the river contained 

^na ckl^rnBg lha lanm of a groa, portion of fc volome, aa I d,dl relate lo»-er 


towards die ralJci' wUW^ ♦! ^ eastern one turns a steep leeward face 

raisB in tho Irtt-rior of tlte I W of TsAmschen l?l. Tf “"“'“‘I"' 



Fig- a6o. yaz tach-kuu. 
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ally increased. Tagh-kum k die htgliest accumulation of sand bejaile the Ettek-tarim. 
I c!(nil>ed to its summit, and a tiring climb it nas up the stfsep, loose, slipping sand- 
wall that faced die river-valley* I estimated iLs altitude at 5° ^ 

kum is an ordinary acciitnulation of a number of individual dxmes which have mounted 

up over one another's shoulders, turning their steep faces towards the south-west 
and west-south-west, while the great leeward flank is in general directed towards 
the west, Ahliough it is lower than the masses of sand we saw in the nortli of the 
Dtrsert of Tschertsclicn, it makes a more ini|xiEing appearance than they do, by reason 
of its standing quite isolatetl and being surrountled on all sides by consideraidy 
lower sand. In fact it towers above the forest like a mountain^peak; it would be 
inqxjssible to give it a fitter name thag tliat which it already bears. This name 

was mentioned to Roborovskij, but in his map he puts the mountain, in quite the 

wrong place, namely north-w'cst of the delta of the "rscliertschen-darja. There is no part 
of the desert that bears this name: it is applied soldy and alone to the accumula¬ 
tion of sand I have alludetl to, which was such a conspicuous object in tJte eyes of 
the people who formerly dwelt beside the Ettek-tarim and fished in its marginal lakes. 



Fig, 361, TflE STKEl' LEK SIT>B OF TAOIl-KUM, BELOW IT IS SEEN A PART OF TilK APfCIENT MvER 

TERRACE or THE ETTKK-TAJUUS LEFT 


North-east of Tagh-kum there is a moderate-sized bajir, which down to the 
smallest detail resembles in form and appearance tlic bajirs of the desert tiiat 1 have 
already described. Erom my vantage-ground on the top of ragh-kum I could dis¬ 
tinctly make otit die ejccentric rings of ite successive stages of salinity and desicca¬ 
tion; from these 1 was able to notice wliat would otherwise have scarcely been ob- 
sen’able, that its deepest part w'as in the south-east. Here too, as in the case tif 
the depressions which exist at the inner entis of the desert lakes of the I ariiiu there 
exists a narrow strip of vegetation on its nortliem border, i'rom the summit of the 
dune-mass the sand slopes gently down to the western edge of the bajir; on its 
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eastern side it has a steep leeward face, tlioufjh it is not half so hijrh as that of 
the Tagh-kum. Were an observer, who had never before seen a bajir, to behold this 
one, he would infallibly take it to be the basin of an old desiccatctl lake surrounded 
on all sides by sand. On die other side of the second sandy ridg^e the sand ijradimlly 
diminishes in quantity, whilst at the same time the kamLscIi steppe increas^. In the 
distance one could dislin^ish the poplar groves in the vicinity of Schirge-tschapglian, 
and beyond them again barren yellow dunes of no inconsiderable height, which how¬ 
ever do not touch the bank of the Tarim, nor arc they visible from it. Ilius it Is 
only the western half of the strip of land between the Ettek-tarim and the Tschong- 
tarim that is filled with sand; the eastern half bears vegetation. 'I'his is botJv in¬ 
teresting and instructive. It proves that, when the Tarim ceased to flow tasttvards 
aad empt^ itself into the Loji-nor, and instead tumcil to the south, it poured its 
waters at first undivided through the bed of the Ettek-tarim. So long as it eon^ 
tinned to do so, the sand-wave of Tagh-kiim was unable to advance, but became 
stationar)-; for any sand tliat chanced to plunge down its leeward side fell into the 
river and was washed away, and possibly too the river has in places made inroads 
upon its base. MeanwhUe fresh masses of sand were all the time being caught up 
in the ea.stem desert and blown west and south-west, and in the form of new dune- 
individuals they clambered in the usual way up over the shoulder of Tagh-kum, as 



Eftek^terim, Tagh'inm, Bajir, Bint dunt-aettimulaticia. SUppt, Tarim. 

Fig. 36*. 


toII as upon tho sand acoumulations that lie to the cast of it. Dot when the 
stream dosertwl the hod of the Ettelt^arim and flitted over into its otistine channel 
the aipply of sand from tho cast was out off, bocaiuic it was then no W« aide' 
at all events in appreciable tiiiantity, to got across the Tarim. In this way there 
arose on the right bank of die Tarim, that is to say, west of the river, a rone 
<jC which such sand as dready existed wa.s swept away westwards, without any 
fted. sand arriving to mnko good the loss. Accordingly iIk groand there is level 
atKl free from land and ts ravered with kamisch steppe. Meanwhile the obstacle 
at tho western flank of the Tagh-kam baidng lieen removetl, the great sand-wave 

X rif“" h“' natch westwards.^ The question 

:ltXf t ilrtoXartiif 

dUcuss^ in vol 11. The Tagh-kam has manifestly Zvid w^XaTds'Ld^hl's is 
the only point throughout the whole of the desert region in ’ i t 

the sand, a place which it 

distinedy tntceable tliroughout,'tXbeX S LXlr' 1'" IX' *' 

n very smnli elbow, yoa"»ie It g“,^“ the sln^ on“S.o f " 

mg on the other. If die rtier-lid it as it crPnaa^it - J ^ emerg- 

cr-Dco IS, as it generally is, about 30 m. broad, and if 
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it is 30 years since the ri\'er ceased to flow this way, we get an advance at the 
rate of one meter in the year for the entire dune-length. But this result is, as I 
liave just said, not very trustworthy; all we can say with certainty is, that the rivei^ 
bed lias been buried under the advancing sand. 

Another fact of great interest is that the Tagh-kiim is that portion of the 
sand-wave whieli in thb region has ad\’anced farthest west; in other words, the 
highest and most massive accumulation of sand b the one which travels farthest. 
Throughout the whole of its course this is the only part of the Ettek-tarim which 
has been buried under the eastern sand-wave, though, it is true, it is invaded by 
smaller individual dunes. Both north and south of Tagh-kum the river-bed lies at a 
pretty good distance from tlie steep sand-wave. I had already obseni'^ed the same 
thing in the Desert of Tschertschen, and also beside the desert lakes of the Tarim. 
Now this appears to confhet with the assumption, that the rate of advance diminishes 
in proportion to the increase of mass. The explanation which I would suggest is, 
that the high sand lies more directly exposed to the wrind tlian the lower and rela¬ 
tively better screened portions of sand in its vicinitj*, and consequently it advances 
faster. The valley of the Ettek-tarim is also narrowest immediately opposite to the 
Tagh-kum, being only a few hundred meters broad. Here then there will almost 
certainly be formed a transverse barrier or threshold, for the sandy slope to the 
west of this sand-mountain lies relatively in the lee. In all other parts the valley 
is broader, 3 km. or more. One would indeed have expected tliat the valley would 
be broadest precisely where the masses of the Tagh-kum encroach directly upon the 
bank of the Ettek-tarim, for it is only, or at any rate principally, at this point that 
the ea5»tcm sand-ivave has been directly arrested in its westward progress, whilst 
simultaneously the dune-mass on the west of the river has been able to move un¬ 
checked towards the west, whereby the breaddi of the valley ought to be increased. 
I'hat tills is not the case however may depend to some extent upon tlie fact that 
the Tagh-kum acts as a screen against tlie w'ind. But to give a completely satis¬ 
factory explanation of the mutual relations of sand and water is impossible. We 
have not the slightest conception of what the aspect of the country was like when 
the Ettek-tarim was first formed. Now, it is true, its 'valley does appear to be as 
distinctly bounded by two sand-waves as any normal chain of bajirs that exists any¬ 
where in the desert, and it is also very probable diat, when the river broke through 
to the south, it selected a precisely similar chain of depressions, in which it had 
nothing more to do than dear the transverse thresholds out of its path. But it is 
also possible, although not likely, that the masses of water forced their way totally 
irrespective of tlie position of the sand, and that the two sand-waves, which now 
shut in its valley on east and west, grouped and arranged themselves afresli after 
that time. On this as.sumption, it is easy to imagine that the relatively more west¬ 
ward position of tlie Tagh-kum, as compared with the rest of the sand-wave, is 
nothing more than a pure chance. 

If the valley of the Ettek-tarim either marks or coincides with a former bajir- 
chain, then this must at one time have run due north and south, and not south¬ 
west, south-south-west, and south, like the chain of bajirs we travelled along in the 
desert. The valley of the Ettek-tarim bends slighdy in Uirce places, thus bringing 
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the river-bed and its accompanying masses of sand into the direction north-west to 
south-east, that is at right angles to the line of the pret'ailing wind. On the whole 
the Ettek-tarim may be said to lie north-north-west to south-south-east, whereas the 
great furrows of the wrestern depressions run from north-north-east to south-south¬ 
west. Thus they It^e their parallelism in proportion as they advance westwards; 
a de\'iation being produced owing to the southern portions of the sandy ridges 
advancing more rapidly than the nortliem, no matter whether this be due to the 
relative mass of the sand, the strength of the wind, or the conformation of the 
ground. As I have already said, Keng-lajka lies 300 m- higher ilian Jangi-k6l; 
possibly this increase along the line of the prevailing wind is just sufficient to increase 
the sandlifting power of the wind. The dunes lie, as it were, more exposed, 
they do not screen one another, which they would do to a greater extent if tlie 
surface sloped downwards instead of upwards along the line of the prevailing wind. 
Relatively insignificant though the increase of elevation is, it mast nevertheless exer¬ 
cise some influence. 



vim i>iFrxKE.vCE between duxes SLOFixt; ui'Wakos and downwards as ci>.vPA]tED with 

THE PRRVAIUSC WISH. 


Seen from the projecting angle of the Tagh-kum, the xonc of vegetation which 
accompanies the Ettek-tarim presents the appearance of a brown strip, pretty broad, 
but scarcely winding, across the universal yellow of the sand. 1 owards its edges 
tile brown colour dies away and finally passes over into yellow. Eooking westwards, 
one sees notliing hut an illimitable expanse of sand. Only one bajir is visible, a 
small one lying due west; all the rest are hidden behind die sand-waves. Now we 
have found, that the bajir formation exists not only* in that part of the l.^cscrt of 
Fschertschen where we crossed it, but also along its extreme eastern margin, it is there 
that these depressions originate, as well as die sand-waves, and from that cradle of 
their being they begin their millennial migration towards the west, until they reach 
the region in which the cast-north-east wind Is less constant, or alternates with 
other winds, so diat consequendy the depressions there become filled with sand, 
are blotted out, and finally ilisappear under the overwhelming inundadon of the 
drifting sand. Hence in process of time the valley of the Ettek-tarim will likewise 
disappe^: the sand-wave which lies to the east of it will march on over it, and 
soon tlm long trench will become divided, like its congeners farther west, by thresholds 
or sand-isthmuses mto a chain of bajir depre^ions. 
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Assuming that the Tarim maintaias its present channel for a long time 
unchanged, ivhat part will that portion of it which flows soutli have in the 
furtlier development of the Desert of TseherLschenf We have an indication in die 
Tagh-kum. Here we have on the left bank of the littek-tarim a san(i-wa\'e 50 
to 60 m. high; the next sand-wave on the east of this watercourse is barely half 
as higli; there is no third similar accumulation, only single dunes which soon leave 
room for tlte steppe that spreads along the right bank of the Tarim. If now 
the ‘rarim checks in tltis tvay the transportation of sand from tlie east, no fresh 
sand-waves will be able to form, while those which exist already will be carried still 
farther west, and in the course of time the stcpi>e w'ill gain grotmd and spread itself 
out in the wake of the last sand-wave. Whatever may be the course of future 
tlevelopment, it may be taken for granted tliat the sand-masses of tiie Desert of 
'rscliertschcn will suffer serious detriment, and the sandy ridges will assuredly become 
coiuiiderably less than they are now. But, it may be objected, — but how do you, 
then, account for the Chotan-darja and tlie Kerija-darja being shut in by sinular 
high inassts of sand, — how is it that these two rivers, which longitudinally consi¬ 
dered, flow parallel to the lowest part of tlie course of t]\e Tarim, do not exercise 
any distinguishable influence upon either the one or the other of the masses of sand 
which rise on their banks — in a word, how Ls it these two streams flow trans¬ 
versely across tlic desert, and yet produce absolutely no effect upon it? 1 uonld 
reply, that, for one thing, these two rivers are essentially different from tiie Tarim, 
and so cannot be straight away compared with it; secojrdly, the winds which blow 
in their vicinity are subject to quite other conditions; and in any case they know 
nothing of such a constant and powerful east-north-east wind as prevails in the region 
of the lower Tarim. Nevertheless, it must be admitted, that the east wind does 
make itself appreciably felt beside die Kerija-darja. But neither tlie Chotan-tlarja 
nor the Kerija-darja carries water all die year round; precisely in the windy sea.son, 
that is in spring and early summer, both are perfectly dry, and consequently no 
longer present any obstacle to the drift of tlie sand. The belt of forest too is in 
general too narrow and insufficient to prevent the onward march of die sand, although 
it dots indeed retard it and break the force of the wind. The lower Tarim on the 
otlier hand always contains running water, though during the three winter months 
it is coi-ered with ice. A river which is constantly flowing compels the dunes on 
the windward side of it to come to a standstill, and of this I obtained a striking 
proof in die upi»er course of die Eastern Ilek, where the dunes rise precipitously on 
ihi: eastern bank, while on the west they have been blown away. 

On the 16th Eebrnary we continued our journey north. 'I'he western sand was 
barren, and in the vicinity' of the river not more dian 30 m, high; but then we were 
travelling at a relatively low level and did not see the crests of the sand. Nor were 
we able to discover any watercourse entering tire Ettek-tarlm from the left, or any gap 
in the sand, to suggest where in the past the Tscerischen-darja might haii'e flowed; 
indeed there is not so mucli as a strip of dead wood to show there ever lias Ijeen 
an older channel In the bed of the Ettek-tarim, which all day was marked with 
extraordinary' distinctness, there was surprisingly little sand, at the most only a few 
small dunes. As a rule, the bottom consists of a bed of hard sand, horizontal or 
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slightly undulating, or else the loose dust lies exposed. At intervals liard and toler¬ 
ably sharp-edged cornices of clay jut out, tlie former erosion terraces. On both 
sides of the channel dunes are l>eing formed amongst the trees, although it is 
seldom that they arc as much as 3m. high; hut owing to the wind-screen af- 
fonled by the forest and the big sand-wave on die east, their formation is cer¬ 
tainly slow. The dunes turn their steep faces towards the south-ivest; the sand- 
wave turns its steep face towards the west. During the latter part of the day’s 
march the poplar forest gave signs of dying away, the trees became dry and gnarled, 
and dead trunks were more numerous than they had I>een hidicrto, although they 
were as yet still relatively rare. The next geograjihical name we have is D 5 tb, 
a w'ord tliat is stated to mean a straight branch at the spot where a river is divided 
into two. From that locality the river-valley took us to the north-west. We tra* 
veiled either in the old bed of the rii'er or on its bank, only losing sight of the 
former for short distances together. Round about 'I'okum, a district lying some¬ 
what north of the corresponding locality on the Tarim, the young forest becomes 
thin, and on the east of the river there are tamarisks growling on high mountls, 
thus fencing off the eastern sand-wave, which is here at no point half so high as 
at Tagh-kum. The word tohim means ipack-^iaddle^, but is also said to signify a 
river-bed that winds in every conceivable direction. From this we may conclude, 
that die Ettek-tarim was just as serpentine as the lower Tarim Is, The furrow of 
the former now remaining b certainly only the deepest part of the bed, where the 
actual current flowed. 



Fig- 3G4, VERTICJIL SECTIOX OF THE SOUTUCftH FarT OF THE ETTEK-TAHIU. 


The paths we had hitherto seen come to an end in the vicinity of Tagh-kum, 
for farther north the vegetation is inferior. After this there are no traces, either 
old or new, of human beings. The district was equally as uninliabited when the 
bek visited it thirty years ago; on that occa.sion be too saw neither shepherds, 
nor fishemten, nor satmas near the river-banka. 

It was now quite perceptible, how die forest thins in the west, and grows 
drier and more meagre in proiwrtion as it recedes from the river-bank. On 
the bank itself there still surv'ive several vigorous, still living poplars; a short distance 
from it the) have to fight for their very existence, it being just as much as their 
roots can do to get down to the ground-water; while at the base of the western 
sand the trees are already dead and withered. In proportion as the fore.si tliins 
awa>- and grows less flourishing towards the north, the belt of vegetation likewise 
grows broader, but at the same time scantier, than it b farther south. The trees 
are of mature age, but in the district of kurban KuUu-jatghan they present quite 
a respaabk appearance, ihe biggest loghrak we measured there having a girth at 
the base of 3.4s m. Here on a small expanse of ground on the east bank tliere is 
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a patch of thick and beautiful living forest One circumstance which is conspicuous 
throughout the course of the river is that the vegetation on the left or eastern b^k 
is cverj'where richer than that on the opposite bank,, this iieculLarity being partici^ 
larly noticeable during the second half of the day^s marcli. The reason of this is 
no doubt ilie same as that which caases the eastern 
side of the level floor of the desert bajirs, along the ^ 
foot of the steep dune-flank, to be bare and protected M 

against the encroachments of the descending sand, whilst ft 
the finer particles which the wind whips off the summit % » ' 

are deposited against the western side. Similarly the > 

forest, being under the lee side of the steep dune-wave, # ; • 

is likew'isc protected against the w’ind, and its abrading ^ ^ 

and erosive influence, still further intensified by the drift- ^ 

sand it brings with itj whereas on the west bank the ^ 
forest is more exposed to the wind. These conditions ^ , 

illustrated in die accompanying figure (366). The bigger % ’ 
arrows indicate the path of die lighter particles of sand, ^ ^ 

the smaller the path of the coarser drift-^nd. In point ^ ^ ' 

of quantity however the former must be excessively small | < 

as compared with the sand which dm/fs immediately at 1 

the foot of the steep leeward slope, and which b the 
actual cause of the dune-wave's advance towards the 
west. The dotted area in the vertical section coincides Fig. 365. smtch rtoH the ettek- 
«ith the 20ne in »hid. the effect of the preynilmg wind 
k or insignificant^ and where consequently but little 
sand accumulates; in the bajirs farthest north we observed 

that not a single particle of sand has strayed on to these areas. In the valley of 
the Ettek-tarim, wliich resembles one long bajir, this circumstance is however less 
sharply accentuated than in the desert dqiressions. Its eastern sand-wave b not so 
high, and the breadth of the valley b greater; btsldes which the forest must have 
a certain effect upon the wind and the arrangement of the sand. Hence soil abso¬ 
lutely free from sand is a rarit)' in thb trencli. 


As comparetl with the former Tarim, w-liich emptied itself Into Lop-nor, the 
Ettek-tarim Is a relatively recent fonnation; indeed its exbtence would appear to 
have 'been quite brief, merely a passing episode in the hbtory of the great river; 
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and to this the forest hears unmistakable witness. When the rii'er first cut a path 
for itself through this part of the desert, its banks were perfectly barrtin, and con¬ 
tinued so for some time afterwards. Sint as the water extendtid, so did the vegeta¬ 
tion begin to establish itself. The first to ap[jear is usually the kamisch, ami it is 
not long in getting root on the banks, which it helps to consolidate. Tltcn conies 
the poplar-forest, which spreads slowly and with great deliberation. Beside the lower 
'J'arim, for instance, it has spread to only a very slight extent since I^rscbevalshij s 
first visit, that is twenty-five years ago^ since tiiat date only a few very young poplars 
have succeeded in establishing themseivtis, The same holds gotxl of the Kttek- 
tarim, as we can indeed see by its forest. This in the north is vigorous and covers 
a wide area, but in the south it is quite young, that being the quarter in which it 
last secured a footing. But the Ettek-tarim retained its position for such a short time, 
tliat its southern forest tracts never reached maturity; whereas the northern forest, 
having struck root earlier, had a longer time in which to grow'. Everywhere through¬ 
out these desert regions ivherc we fiml strips of or >dcad forest», as for ex¬ 

ample on tlic north-east continuation of the Kerija-darja, the banks of the Kuruk-datja, 
and in sev'eral other places which will be described in the sequel, w'c may be quite 
sure that water formerly flowed or stood —* that there were either rivers or lakes 
tliere which have now disappeared. 

We encamped on an expanse of hard level clay, absolutely free from sand — 
die bottom of an old marginal lake. And that there were such lakes is evidenced 
by names like Julghunlik-k 5 l and Kultschak-kdli. This last is of particular interest, 
Kultschak being a man’s name, and the lake which once existed here bore his name 
because he claimed the exclusive right to fish in it. I'lils justifies die inference, that 
die district was once inhabited, for Kult-schak must have had his liui somewhere near 
the lake from which he supjmrted himself and his family. Another name, Kurban 
Kiillu-jatghan, bears testimony on the other hand to nothing more than a trivial 
episode, being a simple tomb inscription intimating that — Mere rests Kurban Kullu, 
Tokta.sin Bek knew thk man as a fisherman from Kara-kdl, who, falling ill w'hNst on 
the way home from a journey, died and was buried on the bank of the Ettek-tarim. 

Mere the snow still lay in a few places on the nortliem slopes of the dunes 
and under the shade of the trees, showing at all events diat the snow-fall had 
extended tliiLS far. Hits day the temperature rose to + 4'.a C. Spring comes rather 
swiftly in these regions. 

hrom the tamari.sk-moumls beside our camp, which were fully 10 ni. high, I 
enjoytd a prclly Kteiiwc ww. On the west the sanj eslencis uninterniptetlly 
northwards! « the other hand just at this spot there is a breach in tlic sand on 
the east, and it is worthy of note tliat the breach lies exaedy on the west-south¬ 
west cont,nuat.on of the basin of the ok! lake of Lop-aor, which probably for a 
long Ume prevented the transportation of sand from that quarter. Still it is probable 

s'™ 'o Olher unaseertained cause, for on 

olie ritliera ’’ "Ot »nly mminue, but gradually mcreasc as 

west *?evoild'rbt jottniey towards tlic north and north¬ 

west. Bejond the distntt of Tokusi-fcok-alasi, or the Nine River-arras, the bed of 
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the Eitek-tarim is choked with bare cltuies up to 5 m. iit height, situated amongst 
decaying rioi>Iare, The process of sanding up lias advanced considerably farther here 
than it has in the south, and there are dunes on both sides of the old watercourse 
which we repeatedly crossed as we advanced. Verj’ often we lost sight of tliis last, 
either because it is obliterated or else filled w'itli sand, though it is seldom that tlie 
sand fills it entirely. Here too, tliat is in the west-south-west continuation of the 
Lop-nor, tlic western sand, that is to say the windward side of tlie next dune-wave, 
is for a distance lower than heretofore, though it soon rises again and attains 
considerable tiimensions. Of tlie forest about one-half is now living] the other half being 
dead. The roots of the trees, brittle, black, withered, or rotting, twist and twine like 
snakes over the surface of the ground, and when trodden upon snap with a loud 



Fig. 367. A TAiiARisi: IS wrs rEK. 


report, llie ground is as dry as snuff; not a particle of moisture succeeds in reaching 
up to its surface, not even in tlic deeper parts of the river-bed. I he sand-wave on 
the is 10 to l a m. high, but soon rises swiftly into a continuous crest or wall 
which is almost as ini[>osing as Tagh-kum. In general live farther north one advances 
the more desolate and sanrled up grows the countr)-, and often a space of barely 
300 m. separates the sand-masses on both sides, as tliough they were tlireatening 
to overwhelm the belt of vegetation which lies l)etween them. For a short distance 
there is more dead forest than there is living. But w'e w’ere now nearly at the end 
of this growing desolation. In the district of Tana-bagh!aghan the river-bed is unusu¬ 
ally deep, and distinctly outlined, and tlius far, as h plain to see from tJie still insible 
water-line, the canal-water from Basch-arghan, already spoken of, had penetrated the 
preceding year, Nortli of tliis point the vegetation again becomes fresher and more 
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vigorous. Every now and again there is a dried up marsh by the sitle of the river. 
Then in a deep spot in the river-bed we came upon a pool ao m. long, witlt a 
snow-covered sheet of ice upon it; tliis water too was derived from the canal of 
the preceding year. After tliac the forest thins away, while luxuriant kamisch beds 
make their appearance, embracing amongst them a large pool. In the district of 
Tschapghan-kdl (the Lake caused by a Dug Canal), just south of the Tarim, there 
are old poplars growing amongst the kamisch, thickets, and brushwood. Here at 
Basch-arghan the Tarim looks so small and insignificant that it is difficult to imagine 
it is actually the same majestic stream which we had floated down for three full 
months. It is like a narrow' ribbon of ice clasped by the reeds and the forest, and 
is not viable until you stand on its bank, Since tlie ice formed in the beginning 
of winter, the water bad dropped 0.96 m., so tliat the ice was sagging heavily in the 
mkldle. The breadth was here only m., but at the point where we struck it, 
it had measured 43 m. across in the autumn. The ice was o-s* m, thick, and the 
water which flowed underneath it was practically quite limpid. 

Leaving the river once more on our left, we passed through the forest, which 
is in part old and seems to be more oLtensive than the forest in tlie Ettek-tarim, 
the growth of the latter having been arrested. It is however frequently interrupted 
by dunes, huge convex tamarisk-mounds, beds of kamisch, sedge steppe, thickets, and 
underwoods. Here are the two small lakes of Ghadaj-techapghan and Al-katik-kol. 
At Ghun-kbl, which was frozen, there was a recently inhabited satma. The lake 
is said to have been formerly 2 to 3 fathoms deep, but is being gradually filled 
up with mud and drift-sand. We encamped at Arghan or Ajagh-arghan, on the 
point of the confluence over against the station-house. According to tlie unanimous 
statements of the inliabitants of the adjacent village of Tosgliak-tschantschti, the river 
contained then a smaller quantity of water tlian they e\'er remembered it to liave 
done; a diminution to some extent dependent upon and mutually connected with 
the volume of water In the eastern waterway, along which arc situated the lakes 
of Avullu-kbl, Kara-kbl, etc. The spring-flood was expected to arrive here in the 
middle of March, and would last for two montlis; and the autiunn flood usually be¬ 
gins in the end of August The prevailing wind comes from the east-north-east, 
blows strongest in March and April, and brings with it great quantities of fine sand 
and dust 
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CHAPTER XXVI. 

THE RETURN JOURNEY FROM ARGHAN TO JANGI-KOL. 


In tills chapter I sliall relate the incidents of our return from /\rghan to Jangi’ 
kbL 1 prefer to pursue here the course of actual travel, and mention all the geo¬ 
graphical names and detailed facts which were successively notetl down, and then 
afterwards (see voh II) take a general survey of the whole of these intricate and im'olvcd 
waterways. But it would be impossible to follow' either my narrative or my reasoning 
without the map which 1 laid down during my different expeditions, and which, after 
being properly worked out, is reproduced in the accompanying atlas. Possibly it 
may occur to some, that I have enteretl too much into minute detail, and that it 
is imjrossible to see ilie wood for the trees; but I am persuaded it is important to 
have tJiese minute data put on record, so that in the future comparisons may be 
made and conclusions drawn from them. 

On 19th Februarj* I left Arghan, and pursuing a route that was absolutely 
unknown, proceeded west, north-west, and north through kamisch steppes, through 
forest, across what w'ere formerly extensive lake-basins. Having crossed the Tschivilik 
arm, we followed first its eastern branch, known as the Jemischek-kok-ala (see p. 192 
•93)* crossed over this, and then kept on between it and the western branch, 
which Is known under the names of die Jatim-tarim and the Kok-ala. At first the 
two branches flow quite close together, though afterwards they gradually diverge. 
At I'schaptschimal there are old, but sound, poplars, and plenty of dead timber. To 
the south-west we saw die forest which accompanies the Tarim, and bej'ond it in 
faint outline the high sand. Then the track turns back to the Jemischek, striking 
k at a point where it was for a short distance open, and where the water, clear 
and of a blackish green colour^ issued foansiog, with considerable velocity* from 
underneath the ice. .After that we crossed by turns kamisch-fields and forest, this 
last ancient, overgrown, and tangled, with thick, short tree-trunks; and yet it did not 
look to be so old as the forest l>cside the Tschertschen-darja. Dead trees and others 
blown over by the wind, and often matted together in den.se thickets, were quite 
numeroiui. Shortly after that we grazed an eastward loop of the JSdm-tarim. On 
the right of the track, though not visible from it, lies the little lake of Sopu-dughan- 
kBfi, 'Hie next district Ls Tala-tscliorok; and at Tschartma-kotan there is abut In 
the high-water season the extendve and open kamisch-fields of this region are said 
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to be imindafcdj though not ileeplyi by water which overflows from tlie Jemischek 
atul makes its way into the Jatim-tarim. At that penod vast areas of the lowland 
become converted into a marsh; but the circumstances var)' a good deal from jear 
to year in accordance with the varying levels in the different river-arms. Two 
other small lakes on tlie right of oiir route are the Tschong-kol and the l^a-kbl, while 
011 the left lies the Bos-kbl, Beside the Uja-kbl there is a hut. Most of these lakes 
were at tliat time dry, though in some of them, e. g. die Bos-kbl, there were older de¬ 
pressions containing [jools called tsekoL Further, we noticed on the left Kbtiik-tschol 
and Tus-alghutsch-daschi, a low'-lying level bed of salt, surrounded by steppe, forest, 
and tamarisks; from it salt is extracted, Tlie forest still continued to be to 
places very detLse, with ancient trees; indeed the natives affirm, that this is the rich¬ 


est forest-tract in the whole of the Tarim delta. We ourselves ascertained too that 
the forests situated farther to the west cannot for one moment be compared with 
it. From this we may at once infer, that the present main channel of the Tarim 
is of younger date tlian these more easterly waterw'ays, and hence tliat the river, 
even at this late stage of its course, has shifted to the right, 

The next lake on the right, and a dried up lake, is the Su^Tirghu-mus-kadagharv- 
kbl. It is a striking fact, that nearly all the geographical names in this region end in 
the suffixes^ kitii hchoi^ or dasthfi and as an actual fact it is impossible to travel any 
distance without crossing over former lake-basins or ravines or depressions, which 
were manifestly formed in time past by flowing water. One native even ventured 
to assert, that he believed a long time back, say tivo hundred years, the whole of 
this region was covered with water, and consisted of a labjTinth of lakes and marshes, 
coniiectecJ together by canals and river-arms, which at a later stage of development 
contracted into a few main arteries and larger kke-lja-sins. Bold though this state’ 
ment is, and mere vague tradition iliough the basis is that it rests upon, it b never¬ 
theless not aliogedier unlikely. WTen the river first turned south-east and south, 
It may perhaps have spread itsdf out as an ever-changing delta, and some time 
may have elapsed before it settled down into anything like permanent channels. The 
great number of names, tliat have as one constituent a word meaning .water, in 
some shape or form, also points to the same conclusion. 

On Ic-rt there come, next a dr,’ Jake exiled Txpeldmi-kBli, while on the 
nghl are bng lines of low overgrown dunes and tamarisk-mounds, .’yihough a cllimn 
of forest shows every now ami again, on the whole the kamiseh-fields predomi¬ 
nate, and often there are patches of ice hidden amongst them, sorvivors from the 
tmmdalions. the next beml, where we doubled thefeft arm or river, there enteis 

fi<rrtro“ TIrer torn ^ the .season of high 
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deep from Uie edge of the terraced bank to the surface of the ice, tlie feoc of the 
terrace being vertical or exceedingly steep. After that we saw before us a wide 
kaitiLsch-6eld, with nunterous patches of tee, covering water which came from the 
overflow' of the irrigation canals of the district of Schejtlemi-osasi, where wheat is 
grown. After that, again, come Schejtdake-uj and the village of Schejtler, Inhabited 
by three families, while the village of Tagirman, situated a little higher up on the high 
left bank of the Jiitim-tarim, hatl bvo families. Opposite to this last is a low alluvial 
peninsula. The huts are built in the usual way of reedsi that is faggots of kamisch are 
raised on end and lashed to a framework of jwplar'poles. The inhabitants live princi¬ 
pally upon fish, though each owns about a score of sheep, the richest amongst thent 
three score. The fish are caught in the adjacent lakes, not in running water. With re¬ 
gard to Tschivilik-kbl, an elderly man gave me the following information, and as 
these family traditions, even though not trustworthy, nevertlieless often seiwe to 
point the inquirer in the right direction, I tldnk it well to communicate them here. 
This lake, the Tschiviltk-kSL, is the 
largest known in the whole of the 
country of I-op; though in former 
times it was much larger than it is 
now. Tlic huts of their ancestors 
always stood on its shores, and in 
its tsch&pghans amongst the reeds 
they used to put down their nets. 

At a later period the river formed 
fresh arms and dm lake diminished 
in size; but of recent years it has 
maintained its area pretty nearly un¬ 
changed, though they thought it w'as 
getting shallower than it used to be. 
ow'ing to the deposition of fiu\ ial se¬ 
diment and to the accumulation of 
vegetable matter in its basin. Even in sharp winters it is said to be impojaiible 
either to walk or ritle across the ice, for there are always places which do not freeze 
sufficiently to bear. This the people attribute partly to the current ivlikh flows 
through certain sections of the lake, partly to the water in the shallower and more 
detached portions becoming stagnant {idiA-su) and slightly saline. The upper stalks 
of the sedge ’which are left sticking up above the ice when it forms are cut 

through as soon as it begins to break up, and drifting and packing together into 
bundles they lie until they rot: tliese incipient formations of turf are also considered 
to make the water »Eours, and to counteract freezing. 

With regard to the west branch, here known only by the cornmon name of 
Ki>k-ala, my informant gave me the following datai it b lowest in June, July, and 
August; after that it begins to rise, and is at its maximum in October; and then 
in November comes the k&muly or drift-ice. The ice was said to have formed 
there that winter in the beginning of December, hence considerably earlier than in 
the Tarim, It was expected to last for about 25 days longer, but in the lakes for 
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about I', 2 montlui longer. The floml caused by the melting of the ioe was looked 
for about the soth Marcli, though in Uiis ann it is of less magnituile, and only lasts 
about ten days. Hut even when this arm is at its lowest, it does not dwindle into 
a string of pools, like tlie other side-branches of the Tarim; but it always fonns a 
continuotis and connected stream, though the depth sometimes does not exceed a 
cou[ile of decimeters. The first season of strong gales, called here »kuscbdi-tschangi>, 
sets in in the end of I'ebruaiy and beginning of March; these storms bring with 
them sand and dust, which they scatter over tJie lakts and the rivers, and so ac¬ 
celerate the thawing of the ice- Tliis season is followed by a period of calm, tlitr- 
ing which the wild-geese and wild-duck usually return. That winter there had been 
more snow than for many years previously, die snow lying to a thickness of i dm. 
In May and June it sometimes rains, though that is seldom, and then in short in¬ 
termittent showers. If by any chance it rains all day, the rain is so fine that it 
barely moistens the surface of the ground. 



Ftg. 369. * VIEW or THE jATm-TARiM IIELOW scfrerncR. 


At hcliejtler, which we were to return to on a subseiiuent excursion the H- 

ant riasturc. We again crossed the river ih r covered with luxuri- 

gam crossed the nver m the district of Bulak. Here, as the name 
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indicates, there is a spring, which lias given rise to a pool, the water of which is 
strongly irnpregnatcci with salt. At the homesteatl of Tscherik we passed on our left 
a froJten boltkdiemal or abandoned river-loop. The great caravan road w-as about 4 
km. away on our left hand, with some smaller dunes between it and us. Tlie Tarini 
was estimated to be half-a-day's journey distajit; that it was an appreciable way 
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oflf was evident from the fact that we were unable to see the high sand. Ischtan- 
•salghutsch is the name both of a big boidschemal, with a frozen pool, and of a village 
of several homesteads, which was however deserted j years ago. when its inhabitants 
flitted to Jirim near Karaiine, a short distance further west. 1 he boUlschental last- 
n^entioned is said to hai'c been abantloned ten years ago. In the district of lier- 
ilischik the path touches the river-arm. Steppe, forest, ami langletl thicket alternate 
with one another; these last make riding difficult 
and levy tribute u|R>n the camels' hair- Aksakal- 
kbli, on the left of the path, is nuw 
kamisch huts of the next village, —. — 

tile left of the river, are pleasantly situated in 
the shade of magnificent poplars. One of tliese 
had at the base a circumference of 3.40 ni., and 
was lofty and well-grown, as may be seen from 
the accomi>anying phoUigraph. In some of the 
open rtaches of the river there were wild-duck. 

On the right of the track comes, next, the 
bold-schemal of Jachija-tsdiapti-kol, which, al¬ 
though it contained salt water, was nevertheless 
frozen over. I am told that, as soon as a loop 
IS abandoned by the river, its water becomes 
salt, even ihougit year after y^ear it Is renewed 
by a fresh supply at die season of high flood, h’rg. 373. a ropLAR (toghrakJ at at-;im;es 
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I Jus is not tht case vvidt the boldschemaJs of the Tarim; in them the nater remains 
fresh. Probably in die country tluough which we were then travellinjj the soil is 
more saline, especially as it is in die basin of a former lake. The lake of Otok- 

k 5 ), lyinif on the riffht of tlie track, covered formerly an extensive areaf but during 

die last ten years it has been gradually cut off and converted into a salt-lake, sur¬ 
rounded by kamisch-fiekls. After that u’C passed three abandoned loops. Here 

there were, at the distance of one kilometer to the east, on the west shore of the 

Tschivilik-kbl, dunes coi-ered with vegetation. At the similar dunes of Kara-daj we 
again touclied a bend of the river, and once more, for the last time, in. the vicinity 
of die village of Arelisch. To all appearance the country' hereabouts is as level as 
the sea. 



The word arelisth is as I have stated above, the same as ajrUgkan or drghan^ 
and si|^ifies tlie dii'ision of a water-way, iirespecdve of the direction in wliich the 
water is flow'ing. Strictly speaking, it ought to indicate a bifurcation or splitting of a 

river; and that is what takes place at 
diis Arelisch, for the Kuntschektsdi-tarim 
divides tliere into two arms, of which 
the eastern goes to the TiichivilUc-kdl, 
while the western is the Kok-ala, which 
we had hitherto followed, and wiiich in 
the neighbourhood of Arghan is called 
the Jatim-tarim, The first-named, upon 
emerging from the Routhem end of the 
Tschirilik-kbl, is caJJed the Jemischek- 
kok-ala. The above-named canal be¬ 
tween the two streams proves that the 
eastern arm lies one meter higher than 
Ij the western arm, a circumstance ex¬ 
plained by the presence of the lake, in 

the latter arm, which does not traverse 
anj lake, the fall is uniformly distributed throughout its whole coufse, whereas 
m the eastern arm a good deal of it is concentrated at the litde ^tlireshold. 
where the cataract The eastern arm again is much bigger than the other, 
though only a pan of its volume, after it leaves the Tschiidlik-kOl, is carried to the 

“'the Tam'' f' f ^^bsequendy see, the rest makes its way 

to the Kara-kot. From what has been said above, it will be evident that the Kok- 

ala ^ a v'cry sinuous stream, and the numerous boldschemals which we passed on its 

H. tank appear indicate, dntt, likp the Tarim, i, flita to tb« 

getner certain. After tlve bifurcation the over Rows at first north-west before as- 
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the velocity' is so great that the Lemf 
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Wc crossed the TschiviJik arm on the ice just below the bifurcation, and tlien 
plunijed into an okl and ibick forest full of Irroken branchts, and wind-falls which 
Irnvc in the course of tinte accumulated amongst the trees. Then for a pretty long 
tiisiance wc kept on the left bank of the Kuntschekisch-tarim, nr Kiintschekar-tarim 
as it is calletl by the natives of Jangi-su, an older river-bed, marked with exceptional 
distinctness as an elongated hollow* fencetl in oh both sides by dense forest. After 
emerging from this, the track crosses alternately steppe and bush-covered ground, 
though Bomeiinies the surface is quite bare and full of hollows and depressions, an¬ 
cient scaq)etl banks and erosion terraces, left by desiccaUd lakes and river-anns. 
A salt pool we came to is known as the Kisil-su. As a general rule the word h'sii 
indicates that the water is salt, just as I'ara and ak (spring w’ater and water from 
melted snows respectively) imply that it is fresh* Once more approaching t!ie 
Kuntschekisch-iarini, we found on our right a ver)- large boklschemal, containing a fro- 
mn pool, with forest on its margins. We cncamiietl in the district of Kumiuk. where 
there was a hut standing beside yet another abandoned looj>. 'Hms this river too 
has left on its banks indications of changeableness, and of its tendency to shift its 
channel* 

Here the Kuntschdrisch-tarim, or the Eastern River, is called also the Kok-ala 
or Ara-tarim, meaning the Middle Riv'er, i, e. between the T schong-tarim and the 
eastern llek. It is fed by two >roots» or >soiirce arms* from the left bank of the 
Tarim, namely one at Kuilschek near L'llugh-kfil, the other at Kara-tschatsch below 
jangl-koL Hut it derives its greatest supply from the I^schin-tlarja, which joins it o\'er 
against llie above-named Kisil-su* ’Hius the Kuntschekisch-tarim is considerably smal¬ 
ler at Kumiuk than at ArelLsch* Of the multiplicity of sources possessed by the 
l*aschin-darja I have already spoken w'hen describing my journey through die recdj' 
lakes of the Tarim. From Kumiuk the nearest village, or is Jangi-sti, 

barely half a day*s journey away; die track thither crosses the Laschin-darja and 
passes through the districts of K6n-asti and Kok-aiigis. Fra veiling south-ivest from 
Ktimluk, you cross three rivers, namely the Kuntschekisch-tarim, die Laschin-daqa, 
and die Tschong-tarim, but travelling north-east you cross one only, namely the 
llek or Bos-ilek. At die high-water season the Kuntschektsch tarim above the Lascbiii- 
daija is said not to rise to tiic same notable cKtent as other rivers, which no doubt 
depends upon the fact that independetidy of the seasons it derives a jiretty* steady 
supply of water from the Kontschc-darja* 

On the at St Februarj' we conduued towards the nordi-w'est and west-north¬ 
west along the left bank of the Kuntschekisch-tarim* 1 he river is discernible only 
from the diick belt of forest which accompanies it, for the path we chose runs a 
little distance from it over steppe, and through clumps of forest and t:xcessively 
iiyiiig thickets of tangled bushes and kon^rlsc^ial^, \ district beside the 

river is called jegren-siilak. The steppe-land is traversed by a narrow winding 
watercourse, though it was at that time dry. A short distance to die right of the 
track is an unbroken chain of sandy ridges and mounds, with tamarisks and kotak- 
Opposite to Matija-jatghan we threadcrl our way through a belt of low dunes, which 
have their steep faces turned tow'ards the west; in the intervals between the dunes there 
is an abundance of dead kamisdi. On die right lies the district of Usagh-kbiorma* 
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At Modscliu'kfttan the suritt’ridge approaches pretty dose to the river, the narrow space 
between the two being filled by a bdt of very dtmse anti tangled toghrak forest, 
where it was extremely difficult to travel with the camels. After that wt clung as 
closely as we could to the northern l>eiKls of the river, for the sandy ridge gradu¬ 
ally deviated from the track, though it never got out of sight, but was always 
tiistincily visible and clearly outlined. ITiis sandy ridge is the south-west edge of 
the bdt of desert dial 1 crossed in 1896 on my way between the Kimtschekiseb-tarim 
and the llek, 'I'he entire space between the river and the edge of the sand is oc- 
copied by kamisdi. The sand, which is in part bound togetlier by vegetation, has 
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no doybt prcventcl from r.3cl.ing tl,. right bank nf the river by former bteral 
branches ishich have now tlisapircarcti. And of this w found a proof aW at nil 
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Somewhat farther on we passietl yet another branch from the Jakiinlik-kii]. 
'lliLs was stationarj' anti frozen, having had no current for tliree years past, owing 
to the drain made upon it to ftted tlte canals that water tlte grazing-grounds in the 
vicinity, * After that die left bank is called Mandscliar, the riglit bank Jirim. At Tscha- 
pal a canal goes off on the right and drives a mill| while on the opposite side of the 
river there are several similar canals, then indeed drj', thougli they are all usetl in 
the autumn for grinding com. The scenery consists after chat of extensive stepjies 
anri tangletl thickets and bushes, dottetl over with solitary- young fjoplars and low 
tamarisk-mounds; though close to the sand the poplars are more numerous. In the 
next district, Kirtschin-kotan, ! encamped in 1896. In anodier ilistrict on the right, 
braring the name of IJaban-uliughu, there is a Ijoldschemal containing foul and evil- 
smelling w'ater. Chang-gung, on the right bank, is certainly a modem Chinese 
name. Farther on in tlie same direction is the (dien) diy lake of Bos-kSl. Far 
away towards the nortli a dark line of |iopIar”woods marks the position of die 
MengUgi-Llegi, or the llek, a continuation of tlie Kontsche-daija, which I discovered in 
1896, Having crossed over a branch tssiiing from thus last at the |)oint where it 
enters the river, we proceetled across the extensive marsh, only in jjart frozen over, 
which stretches bej-ond. Li this swampy tract, which grows an abundance of ka- 
misch, there are veritable islands of sand, one to two hundred metres in diameter, and 
liearing a few scattered poplars. One of these islands is known as Islam Jussul-uji, 
and contains die ruins of an old hut. The distant river-liank is called Marija-sdriit- 
mesi. From Abclal-tschapghan there goes off an imgaHoit canal to water the holds 
of i^ural. The next arm from the Kontsche is deep and narrow, and is spanned by 
a bridge, being lunlerneath the bridge only one meter broatl; and the water w-as 
flowing under the tee that covcreil it. We saw- the lioases and homesteads of Dural 
a little distance away, and tlien pitched our camp at the next bend of the river. 
The forest here is poor and thin, and the trees young. Wti obsen-ed shepherds' 
encampments at four places on the river-bank. 

One day’s journey north-east of this place there is said to be in the sandy 
desert a masar known as Chotlscliaji Kisi-rnasar, its position only Indtcatetl by a number 
of streamers on poles. Hence to Jing-pen it is accounted a two days’ journey, through 
a desert in which tlierc is no trace of old river-beds, except at Jing-pen itself, where 
one runs eastwards*. During the year preceding the Kontsche-darja had verj' appreci¬ 
ably lost volume. This loss was salt! to have been caused by the newly settled 
Kara-fcum, midway between the Kontsche-darja anti .Schinalgha, having drawn off from 
tile river one-tJiird of its volume to irrigate its newly broken fiehls. The place is 
stated to be inhabitetl by 3,000 Tungans, gatliermJ from different quarters, but con¬ 
sisting in great part of fugitives, who, after the revolt of 1896, fletl westwards and 
were compelled by the Chinese authorities to found the settlement of Kara-kum. 
These new colonists, then, are held to be resjxmsible for the decrease in the river; 
tliough the canals are dosed during the winter months. 

As for the llek, it nms highest in spring, when the nvinter-ice breaks up in 
the Bos-kol, Maltak'kol, and Turkomak-kbl, and after tliat the river drops consider- 


* This statement is how'^ver doubtful. See voU II- 
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ably, I'hese ilirtue laktjs are coanecteU together; in fact, they are, [iroperly speaking, 
one, ahhougli sepnratetl from one another by impenetrable reed-brakes, which pre¬ 
vent canocii from pawing from one to tlie other. There is said to fae a hroad strip 
of shore on their east side between the water-line and the sand. The biggest nVer 
In this district is the Laschinnilarja, which carries water from the I'arim to the Kun- 
tschekisch-larim. Ten or fifteen years ago the Tarim was incomparably the bigger, 
whereas the l,aschin-darja was an insignificant stream; but since then the relations 
have gradually been reversed. A cot(ple of years ago a branch of the last-namotl 
formed a lake at I>ural, from which the people of that place used to derive water 
U) irrigate their fieldsi but in consequence of some alteration in its bed tliis channel 
ceased to carry water, so that great injury was done to the [leopie's agriculture. 
As a result of this die population decreased, unril Dural wa.s then csthnated to 
consist of only 30 tfjlik* or households, of 5 individuals to each. The greater part 

of these are poor folk front Turfan, who have taught themselves to cultivate wheat, 
mahie, melons, etc. 
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enters from the Kontsclic-darja; it was 
then flowing, the stream being deep 
and lively, and free from ice; hence 
we preferred to cross on the ice of 
the Iv untschekisch-tanm and tlien keep 
along its right bank. The river was 
73 rn. broad. 1 ravelling west-north¬ 
west, we passed on the left Muliamed 
Nias-tschaderoing-uj, and on the right, on 
the other side of the river, the southern 
extremity of die MaJtak-kel; the incon¬ 
ceivably vigorous and tall reeds dtat fill 
the lake appeared in the distance like 
....... 1 , , sand-dunes. It is from diis part of the 
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Ktn'piiig alnnn the rinht Ijank of ihp r' Maltak-Icol lake-complex. 
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Tarim at Kirtschin {see p, 176 above) enters dte Kimtschekisch-tanm, The current 
in this branch was quite lively, and its water as bright as crystal; evidently it had 
traversed lakes in which it had discharged the sedimentarj' matters it cairied vviUi 
it, In this localitj', Tschigdik, w-e observed several kannsch huts and arable fields, 
though these were then sheeted with ice. TItey had been cultivated by die Ttmgans 
before the>* moved to Ivara-kum; but since then they have been in the hands of die 
Chinese, who in the cold season of the year live at Dural, 

Immtxliately bej^ond the new TikenUk we crossed over die KLrtschin branch by 
a small bridge, and found that on its left bank tlierc were also cultirated fields and 
irrigation canals. Leaving diis branch and the great highway successively on our 
left, w'e struck into a smaller path leading north-west to the Kuntschekisch-tarim, the 
banks of which, here called Tschapal, are sparsely dotted with poplars. The soil be¬ 
tween the two rivers is incrusted with salt, widi tamarisks dotted over it. According 
to my guide, there w’as at this place some 40 years ago or so a large lake. 
Next we came to die end of a side-path from the older Tikenllk. A hill on the 
left, called Kalmak-tuscliken-dung, points 
to its having been visited by Mongol 
(Kalmuck) pilgrims. Here too, at a sharp 
bend of the river, was a froien bold- 
schemal known as the Niasmetning-kok- 
alasu. The names Kaltschi-tokkan and 
Kitaj-chat-kaldi are given to a patch of 
meagre forest on the left bank of the 
river, Tlien comes a sand-hill, Tfimur- 
ktjse, virtually surrounded 00 all sides 
by the w'intling river. On the soudi 
bank lies a desiccated lake, the Saf^- 
kasi. Once more we crossetl the river on 
the ice near Kurban-koli, beside a lake 
that disappeared about 15 years ago. 

The river at this spot is not especially large; indeed in May and June it is said to be drj’, 
and to remain dry until the high-water comes in September. This stream originates 
at Kuslik, and only becomes of noteworthy dimensions after it has l>een joined by 
the Kirtschin branch and the Laschin-darja; it is only above their confluences that it 
dries up in the height of summer. Our camp was called Turtluning-sorcsi. Here 
there are jxijilars, though j'oung and scattered; but tracts of larger and better grown 
forest are said to stand between the Kuntscheklsch^tarim and tlic I scliong-tarim, where 
they have been left in the lurch by the river-arms. In this locality our river is 
generally called quite simply tlie Kok-ala; its volume is said to have decreased in 
the last thirteen years, especially since the Laschin-tlarja became the premier stream 
of die neighbourhood. 

On the 23rd February we travelled a good distance away from the Kok-ala 
or Ktuitsehekisch-tarim, and entered the overflow area of other streains, periodical 
overflows being pretty common in this district. Beside die river are sjjarse poplars, 
and every now and again we would pass a cultivated field. The Tsehol-ottogho-tarim, 
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which joins the Kok-ala in die district of I'asch-tschukan, was abandoned 4 years 
ago, and is now compleielj* dry, Tiiis we had for some distance on our right, 
though afterwards it flowed furdicr away, its channel being bordered tltroughout by 
old and luxuriant forest. There exists also flourishing forest beside the Kok-ala op¬ 
posite to this same region. Then ive hat! on our left an almost perfectly Ijare zone 
of sand, except for a Htde extremely sparse vegetation, w'ith every now and again 
a dead tree. On the right we left an old drj' boklschemal, ivhich some time or otiicr 
was destroyed by the ‘ischal-oitogho. After that the track led through an almost 
barren sandy belt calletl Kum-tsclieke, and finally it took us away from the Tschtil- 
ottogho, whiclt is refjorted to be half a day’s journey distant from the Kontsche-darja, 
'I'hc undermentioned places arc said to belong to Tsdiol-ottogho, — Dovlet-tareghan, 
Arsemet-katgen, Kum-tok, I,aschin, Oghru-Lschapghan, Kuitu Bekni-uji, and DaJal-uji, 
which is reputed to be tlie origin of Tsciibhottogho. On the other hand i was unable 
to obtain any clear information as to lukert jirecisely this origin is; ail I could glean 
was that formerly the stream in question separated from the Kok-ala at the last- 
mentioned point, situated somewhere above Kara-dung (see below). The district of 
Jainan-tala bears indications of having been once cultivated, as also of canals that 
derivixl their water from the Tschal^ttogho, At Jigddik we again touched one of 
the bends of the Kok-ala. On the north the forest-belt of the Tschbl-ottogho was now 
.scnxined by a zone of b^ren dunes, of very rest>ectable ekvadon and size, which 
turn Uietr steep facts consistently towards the west-south-west. Here then wc liavc 
an actual, though narrow, strip of desert sand between die Kontschc^daija and the 
I^im. The district lying immediately north of the forestofJigddik iscaJledJamatt- 
taliinmg-ba.^hi. track we were following, which had by this returned to the 

ynimj of the Kofc-aJa, ls so seldom usetl since the Tschol-ottogho drietl up, that it is 
m many places obliterated, especially where the soil consists, as it often dues, of sand. 
On the left, near the nver, ,s die district of Ntxlsche, while on die right is Tfilogbn- 
taregW being, as tiie name indicates (Tbliigon has been Sowing), formerly a cul- 
..v.« loc=J,ty No, only ,ho no„n„cla,urc poin, to .hh 
omt^y «ore de„*ly peopled than it is now, bu, in severat clireedona. 

a.ble «.on^ y « L. fr te^pon^ldJ^l^ U™ t 

rircuon, and the irrigation canak which ™ oiit nf it A " it 

they watered dry up, and are abaatlone^ Itethl l f' 

but have to follow' aftf'r ^ml A\ i have no alternative, 

After p^L: Kvin Knl^all ™ e”' 

bend of the river the river ii ir ■ t- - ^ ^^irtighan-baschi, we doubled a sharp 

m. name Tl ^ 

the river by some Russian traveller.^w^eltv^'w 

(that begins at Kudschek) unites wiih ih. ^ o^r Kok-ala 

nins south of a pretty extensive but bin-^ ^ Kara-Lschatsch, and 

or Knn^hekitath tanV'^^ 1 ^“"™' I« odtor worda, U« Knk-ala 

bank of the Tarim. fiLide the Kutfeh k ‘“"ii'E from the left 

Kum-arik, IWhkaa-saJgl^a and Urn I r"? u' «a.^t-uk,ea„. 

and Akma-aalghan-kbbntk; while beside the Kara- 
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tschaLscIi branch stands the village of Tschigelik, a kisrhisk^ or ^winter village*, 
with 30 ujlik, the summer quarters {jmlak niturgh&n^ of its people being at Kusck. 

Then for a considerable distance we travelled across a wide-spread overflow 
region, manifestly once a lake-basin. In one place we perceived signs of cultivation, 
and indeed it was only given up two years ago. I'urther on we encountered two 
huge patches of ice, backed on the north by bare sand of considerable dimensions. 
'Hie cause of the district being inundated is a canal which was originally constructed 
for the purpose of watering the fields in question; but nobody has now any interest 
in stopping it up, and so preventing the inundations. The two sheets of ice I have 
Just alluded to are called Davaning-kbli, a name which points to the presence of a 
former lake. A strip of sand to the west of them is known as Davan, or the Pass. 

Once more we struck the river in the district of Tottbru. Its banks were 
planted with excellent forest, in which there were froJien sheets of water. We cros¬ 
sed the river at Apis-angesi, the ice being still quite strong. Curiously enough the 
forest, dense, luxuriant, and aged, is confined to the left bank, while on the right 
or southern bank there are only kamisch and tamarisks on their characteristic mounds. 
Our guides assured us, that as far back as the memory' of mEin could go the river 
had prejierved its exi.sting course, and thi.s i.s corroborated by the age of the forest. 
The fact of the forest being confined to the left bank only may be purely acciden¬ 
tal. To the south stretched open steppes, so that there was nothing to prevent 
oxir uninterrupted view of the gigantic sand-dunes which fence the right bank of the 
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The name borne by the little village of Kara-diing on the right bank^ a place 
of 4 ujlik, is significant of the very numerous dark tamarisk-mounds which exist 
there. The track next crosses over the isthmus, or *root», of a north-going loop, 
and then a stretch of steppe, which is likewise traverseil by three ariks, that supply 
Tschigelik with water from the river, though they were then ice-bound- The steppe 
was dotted over with little froJien pools, filling small round hollows and encircled 
by salt-rings. Taken as a whole, the soil has a very appreciable impregnation of 
.salt. Once more we crossed the river, on the ice, at a point where it is touchetl 
by the great highway, the Kan-joli, or King’s Road, and encamped in the district of 
Kurm-uj on the left bank. 

Upon comparing the Kok-ala with the branches of the Tarim that He south¬ 
west of it, one cannot entertain the least doubt as to the relative ages of the tw'o 
rivers. -Alongside the former there exist old and magnificent forest; whereas beside 
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the latter the poplarK are both young and few in number. TJie bed of the former 
is deeply and energetically excavated, and its high steep banks keep the water within 
reasonable bounds, except wlicn it overflows at the season of high-flood, and tJtis is ex- 
trentely seldom; whereas the Tarim is a broa<I and shallow stream, with shifting banks. 
In a word, the Kok-ala is older than the rarim, and without doubt served as the 
channel for the whole of its flood at u time when the present main channel <lid not exist, 
and when the lofty massses of sand in the south-west perhaps reached as far as the 
right bank of the Kok-ala, in the same way as they now overhang the right bank 
of the Tarim. When one sees, as in this region, several more or le^ parallel 
rivers poss^ing serpentine lx:ds excavated to irregular depths, it is impossible to 
dissociate from ones mind the idea that they really do represent successive stages 
of the main bed of the Tarim, or, in other words, that each of these In turn 
did for a certain period serve as the principal artery of the entire hydrographic 
s)'stem, and as the outflow for the entire mass of its water, or at all events 


for the greater part of it. During that period they excavated their beds so deeply 
that they still continue to carry water even though the main stream has flined farther 
to the west. As in the case of the Ugen-darja, it is only the deep winding trench 
of the actual current that now surxives; those parts of the general bed in which 
alluvium w'as deposited are now overgrown with vegetation, and held fast by its 
power of detaining drift-sand and dust. Ver>' often this is evident at a glance. 

Approximately south-west of Kurm-uj lies a series of lakes — Arpa-kumghun- 
dung, Talaschtik-mughu, Soghujtschagh-jatghan-koian, Pavane-kotanu, Ak-kdl, Bolto, 
Matij^isi-togh, Matijasi-kotanu, 'roj-bolgl>an. Sejt Asarni-ilegi, janiias-jatghan, Dungu- 
tma, Ottok-kdl, Ullugh-kiil, Chedsdiem Vardi-kdl. Ossupii-jajiri, Jaman-jajir, Orlescb, 
Scharkitnin, Koukolluk, anti Schama^Lscliapghan, These are traversed by the Kudschek 
arm, which at the same time supplies them with water. The actual series termin¬ 
ates with the lake of Scharkurun, from which the river issues in the form of a 
narrow f/r*, while the hvo lakes last-named lie at the side of the series. 

The natives of the district of Tikeeiik told me, that the which is span¬ 

ned by a bnd^ (vtde pp. 139-160) not far above the Jangi-fcBl, was once the 
mam stream of the Tanm. Althou!{!i I have never visited the locality myself, and 
comiet|iiTOtly am unable to answer for the correctness of this information, it never- 
ihdess has the appearance of hemg correct, especially as i obtained incidental cor- 

in> inqu^. I he river m question Is satd. then, to have divided immediately below 
dte eststmg badge, each branch diverging to its own series of lakes, ^wbirt ^l 
arc now dr>', except the first three. .All the same tracer nf th.;. r 
still easily discernihle. and the fnrmer nsistvmee'of ^ t T’ 

the character of the soil, which is either bare or snarX^So I '1 " 

Add to this, that llie names stiU remain The ^ Jotted wrth steppe plants. 

follnwing lake, - Jaghatsch-alghtttseh,'Tn„gu,-jardT kST S 
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Tilt rijrht or southtm ann traversctj the following: lakes — Kara-basch-salgban, 
Jii.schit-kbl, Giirkur, I )schan Kulhi, Odschultik-kbl, Gliuiliichtk-sapi, llek, Jasclianglik kol, 
Karani-kadasi, Karaunelik-kbl, Ukarlik-kol. liajir, Julghunlik-kbl, tJaki-kamisch-iirghan- 
kol, Toglioro-tlarja (the Straight River), where the arm in question enters the KooLschc- 
clarja. Ctyiain of these tentiH are manifestlj* not the names of lakes, e. g- Ourkur, 
whicli means » water fall* or icascade*, and llek, which signifies the connecting link bc’ 
tween two lakes. Anothtir Uek is reported to have connected the Dschan Kullu and 
Odscliuluk'kbh Rajir was a salt lake; plainly because it w<is not touched by the flowing 
current, but must have been a detached pool lying by the side of the stream. 1 his 
name is however so far forth interesting in that it seems to suggest that the natives 
look upon the bajir depressions in general as desiccated lake-basins. The distance be- 
tiveen the mouths of the two branches was estimated at a day’s journey. It was also a 
day's journey from Aghis on the Tarim to Tughu-baschi, and from the same point iivo 
day's journey to Toghoro-darja. Hence at the periotl alluded to the river broke up 
here Into several arms after the manner of a delta. Now the relations are reversed, and 
these several diagonal rivers, starting in divers different places, gradually converge, pre¬ 
cisely as we have seen in the case of the Kuntscliekisch-tarim. Hie largest of all 
tiiese lakes is said to have been tiie Jaschanglik-kbl, which lay next the Kontsche- 
darja. To ride round it at the gallop took a whole day. At the present time its 
dry flat basin is open towards the Kontsche-darja, but in every' other direction it Is 
bordered by low' dunes. Ai)out two hundred years ago it was possible to row from 
Soghot (see below-) vid the Toghoro-darja to tile Tarim; so that the ititerv'ening fxir- 
tion of this old waterway has now disappeard. At that timt: the Tarim joined the 
Kontsche-darja a good deal higher up than it does now; and at a period still earlier 
the junction was effected, as 1 have already stated, higher up still, namely- at Tschong- 
kbl and the Intschka-darja. Just at the time of my' last visit the junction was on 
the (Joint of making yet another step towards the south, in consequence of the 
l^.aschin'darja gatliering into itself the main flood of the larim. 

Tlius the region between the tw-o now dry- river-arms used to be filled with 
a number of lakes and marshes, or rather it was one large lake, witii occasional 
interruptions, similar to w-hat the Kara-koschun is now. Probably at that time 
the latter did not exist, but came into being when these northern lakes dried up; 
tliat is to say, the lakes travelled down the Tarim in the same w-ay as they now 
show a tendency to travel north again. The l.op-meii of Tikenlik are convinced, 
that at the time when die I'arim flowed through the two series of lakes, the (iresent 
Tschong-tarim did not exist from the district of Jangv-hbl soutliwanb, and in proof of 
this they point — and they- are in many respects shrewd, clear-sighted men to 
tile fact that the forest beside the Tschong-tarim consists of young trees only, and 
that, had the river occupied its present situation for any g^rcat length of time, the 
saml on its right bank ivouid have been carried farther to the left. This Is also 
my own opinion, for ivhich I liave already advanced my reasons. In many places 
moreover the old river-beds are indicatetl by driftwood, which still remains stick¬ 
ing up out of the ground. .Seeing then that the changes in the hydrographical 
sj-stem have been so great in such a brief space of time, there should be nothing 
to surprise us when we find that, as I shall subsetjuenlly prove, they have been 
im Ctntr^i 5 S 
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very' much greater in the course of the last 1600 years. ITie lines by which these 
wateniays are represented on the map are but fugitive and of temporary' chiratiou, 
as may be seen from a comparison of my map with Prschevalskij s. In the course 
of only 25 j'ears material changes have taken place, not only in the volume, but 
also in the relative positions of the several arms one to another. How indeed can it 
well be otherwise, in such a flat and level country', with a soft, loose soil, consisring 
as it does of sand, clay, and dust, which is unable to offer any serious resistance 
to the masses of water and their powerful erosive energy? 

At the moment of writing the rain is paltering on tlie roof of my villa, from 
which a sand-streivn path, two meters broad, leads down through the garden to 
the sca-shorc. The path being slightly convex, the rain-water is forced to divide 
iLsiJf into two rivulets one on each side. At a bend in the path some diagonal run" 
nets cross from the inner rivulet to the outer, l^ower down these temporary currents 
gather into one, which forms a small pool or puddle close by the shore. During the 
course of the day I Imve watched with great interest the changes tliat have taken 
place in this miniature hydrographic system, which In many respects reminded me 
of tlte larim^ and its lakes. Ii was a striking laboratory experiment arranged for 
me by the rain out in the open air. Even the marginal lakes on each side of the 
rivulets were not wanting. In virtue of their erosive power, exercised in and upon 
the loose sand, the diagonal runnels between the tw-o principal currents clianged 
their positions several times during the course of the day. In one place one of the 
two rivulets shiftetl its own position in consequence of a ridge of mud which it had 
i^If ctot up. The last main artery, with its muddy water, continued to augment 
the sedimentary- matter in the pool at the end of its coiii^. and if only the rain 
con^ues long enough that little basin will be filk-d up, and when that happens a 
iruAh pool will form besidii it or a little way off. 

WIio i, (here who has not hundreds of times watched these uiiy rivulets of 
nim-water making their restless way through the sami? Predselv what 1 have litye 
bratfly de^ksl in m,mature is what lakes place in the Tariti delta, only oo an 
nnm^strahly greater scate. But the laws which govern the water and the effects 

of the slope upon II are the same in both cases alike. 

for t l'j:bruary, leaving the river on our left, we struck through a 

;;,Ks “m 

--L "' 

Lr is hoLr notf!frdt;::i' ting'irrn 

beside it Is the tract of Kuntrehefcan- k^brtiohtl T!!!!- ^ 

Wen or now is a bridge there To tW o .b T 

is .sporatlic dunes., all !l,e wav'.n .1^ L "w-dlr C “'T'" 

immetliaie surroundings are masked byt a'bdt a, 

we again approached the river-arm i, ^d. -At Tschinagh-jatghan-tschol 

bridgt, to Jrcrat: 7 fi“tr.tt:'c^^^^^ 

the next succeeding Ijend Tallik w.. o. • recently given up. At 

b nil, uiirk, w„ ^ 


THE RETURN pHRNEV FROM AROHAN TO JANal-KOl.. 


4JS 

after it had shortly l3efore crossed over the river by a bridge. 1 heo came an elon¬ 
gated boldschemal, Bos-kCl, surrotimled by thick reeds and containing water. The 
track hugs closely its northern bank, keeping along its former erosion terrace, I'. a 
m. above the level of tl^e water (see fig. 37S). IVow the existing river possesses 
no erosion terrace so distlncdy and so deeply caned as thus, nor could a boltlsche- 
mal of such depth have been formed except at a period when tliis channel carried 
the main stream. 



t'ig. 378- 


A short tlistance to the north-east is the lake of Julghunluh-kbl. At Barken i- 
arghaji there is a masar, with a sepulchral rnonument of clay of an unusual character, 
being in the form of a small terrace, with a number of semicircular cun^cs like liandles 
on its horbtontal surface. To the south is a small patch of dunes, bound together by ve¬ 
getation and known as Kara-kir. After that we reached the village of Ak-tarma, 
the princi[}a) place in the AiAJrr, or administrative df.strict, of LiUugh-kij], which is 
said to embrace 30 ujlik. Eight of these are in Ak-tarma. Beytjnd this \ 4 llage, 
again, there are some old abantloned river-loops, some with, others without, water. 
On the right of the track lies the lake 
of Karaunelik-kfil, almost exactly opposite 
to the Tarim lake of the same name. 

The next bend of the river is called 
Tarascha-kotan, and in the same neigh¬ 
bourhood is Tungan-tiischken. On a 
steppe diversified by small tamarisks, 
widiout the usual mounds, we founul the 
burial-place or sarg/l/i) 

of Masar, as it is simply called. The 
soil hereabouts was everywhere impreg¬ 
nated w'ith salt (jfjicr); it is endent it 
was formerly a lake-bottom. To the 
north of the Tarim stretches a long, 
narrow belt of forest (poplars), marking beyoiul all doubt the site of an oUl river¬ 
bed, now long vanished. 

At idek-ilek, a river-bend encircled by poplar woods, the great high-road con¬ 
tinues on towards the north-west, whilst we struck into a smaller track leading west- 
south-west. North of this lies the salt pool of Avulluni-tlaschi, and near it is a 
solitary grove of poplars known as Haser-blgen. Here too are the two cultivated 
districts of Tongusluk and Nias Supa Bajning-uji. At the {xunt where we turned 
away from the great highway we crossed the little stream of the Idek-ilefc- Tliis, 
known higher up as the Jaman-ilek, is said to start at Arelisch, just below Aghis (see 
above, p. 160 ). In this [^articular localitj' the hydrography is more complicated than 
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ever. The branch which conxes off at Kara-bichatsch divides in the district of Tongvis- 
luk, the right branch being tliat beside which we travelled for so long, while the left 
brandi joins the Jaman-ilek, The latter branch appears to be a double stream, or to 
possess in its loxver course a divided bed, for although the confluence usually Ls at 
Tarascba-kotan, in the season of hlgh-flootl it takes place at Tongusluk. Formerly 
thct stream used to enter the Karaunolik-kbl, but tiiat lake has dried up since the 
river ceaset) to discharge into it* The Jamandlek is excessively winding, aotl ap¬ 
pears to be one of the rivers which Is on the point of disappearing* It still carries 
water, it Is true, though only a very small (]uanrit>% We again crossed this stream 
at .^vullunl-toghu, a district dlstinguLshed by a magnificent forest of tall, handsome 
trees, 1he name i have last cited indicates that a man named Avul built here a 
dam for the purpose of procuring water to irrigate his fiekls near the rix^er. 

Next comes the lonely homestead of Atta Kullunu-ottoghoi buried in a poplar-grove* 
I o the south we once more had glimpses of the poplar Tvoods beside the Kara- 














tschatsch branch and the canal of 
Kosch-arik, \Ve left the Jaman-ilek 
on the right at the homestead of 
Chodscliem Kullunu-uji; its situation, 
as well as its age, xvhich unquestion¬ 
ably is greater than tliat of the Tarim, 
are indicated by the belt of forest we 
saxv in the distance. 'Fhis 
gain crossed by the g. 
at the or irest-housei (cara¬ 

vanserai). of Dschan Kullu. At the 
present time the Jaman-ilek appears to 
issue into the Kok-ala at Tarascha- 
kotari,. but it is doubtful xvhether its 
feeble current ever manages to get 
.,} licadquarters a Htik canal goes off and turns a 

The following days were spent at our headquarters camp at Janiri-kol, in 
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cast: anct the same oljsen'ation holds good of the rain in tlie spring and summer. 
It was only when tliis after-stii>g of winter hatl passctl that spring really began. 
That year December, )anuar>% and 1‘ebruarj' were all Iiard wintej months, and No¬ 
vember was pretty cold. 


CHAPTER XXVII. 

THE SCHIRGE-TSCHAPGHAN BRANCH AND CANALS, 

This ends the description of my journey in the winter of 1899 — 190Q. I have 
described it in chronological order; but this arrangement is less suited for the ex¬ 
cursion which 1 undertook during the warm montlis< and which embraced the southern 
foot of the Kunik-t^^h. the Kuruk-darja, the Desert of Lop, the Kara-koschim. 
and tinknonm parts of the delta of the ranm. In tliis case it will be more con¬ 
venient not to be tied down to the chronological order, but to begin with that 
part of the excursion which belongs geographically to the region I have already 
describe<k 

We had encamptri on the left bank of the 1 arim, opposite to Jurt-tschapghan, 
at the same spot where on two or three subsequent occasions we were to pitch 
our tents again, so that this place became one of the most important centres tluring 
the whole of my journey ■ — important both topograpliically and astronomically. Ilie 
problem which I now had immediately before me was to ascertain the existence 
and course of the recently formed arm, winch begins at Scliirge-tschapghan and ter¬ 
minates in the Kara-koschun, at some point below Kum-tsdiapghan. i had corrobora¬ 
tive information as to its existence from various quarters. 1 he first question was, 
how we were to get our canoes over to it from tlie Tarim, for the banks of the 
new stream are uninhabited, and its labyrinthine entanglements are known to nobody 
except a few hunters. But this difficulty was easily overcome by harnessmg our camels 
to two canoes, each properly loaded and big enough for three men, and dragging 
them overland. 1 was thus accompanied by four Lop-men. who knew the country, 
and by one of my Cossacks, and we took with us provisions to last four days. 

We started on 14th April, and proceeded at first towards the west, then 
towards the north-west, 'fhe country immediately adjacent to the bank of the 
Tarim was an extensive marsh, upon w'hich the natives turn their irrigation water, 
to freshen up the kamisch grazing. After that we traversed a patch of living 
tamarisLs, growing upon the usual mounds, and encircled by rudimentar>' dunes. 
This was foliow'ed by extensK’e alluvial deposits, perfectly horizontal, which three 
years ago were all under w'ater that came from jangt-kol, half-a-day^s journey up 
the river. The reason of this tract having dried up was said to be that the Tarim 
was that year considerably low'er and smaller in volume than usual, the consequence 
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of which was that the overflow area was then at a higher level than the rivej* itself* 
'['be natural canal from Jangi-kiil still remaineth plainly and distinctly outlined. 
During the rest of the day's march the ground every'wliere bore indications of 
having formerly been a lake-basin, being littered all over with mollusc-shells as 
well as containing an abundance of old and dead kaniisch stubble. We observed 
the first three dead [Wplars on our left, Here was also a thin sprinkling of tlcad 
tamarisks, some with, others without, mounds, and indeed the countr)' was nowhere 
entirely witJiout them; but it was only rarely tliat we obsened a living bush, 'Huis 
the scenery grew decidedly desolate, though of sand there was indeed little; the 
few solitary' dunes lay generally in semicircles on the leeward side of the mounds, 
<»r were gathered in the old river-beds and depressions. But a little rejection is 
sulheient to convince one, that it cannot very well l)e othenvise, for the former 



Fig. 381, CAUCM DRAGCLVr, nUR CASOES OVERLANU FROM THE TARIM TO JASCfJElL 


akc. to the pre^nce of which the kamisch and shells bear witness, prevented the 
forniauon of sand-dimes. And Numet Ikk of Abdal, the chief of the district, also 
told me explicitly, that ninety^ years ago there was a lake here. A shallow lake- 
basm such as this ^n indeed be overwhelmed by migratory' dunes, but even wh^ 
the ^ of ^e l>sert of Up lies thickest it is incomiiarably lower than in the 

*” 

*t adx'^ced dead [joplars l>ecame more numerous; they sriN retain some 

r; S .'r*' s 'V 

as one can see, this must in its time have had precisely 
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the same appearance as the Tartm presents now — the same breadth, the same 
tlepili, the same tiistinedy marked erosion terraces, and moreover it flowed parallef 
with the existing river. The only difference between the two Is therefore thH 
tliat whereas the old river-bed was shaded by poplars, ilie existing stream has bare 
banks. .Anti yet this forest was nothing tike so thick and vigorously grown as the 
primitive forest is in many parts on the hanks of the Tarim, It never had time to 
attain to full maturit)’, in this resembling the forest beside the Ettek-tartm; the 
water ceased to visit the roots of its trees before these reached a good middle age. 
There is, further, a great difference betAveen this deatl forest and the dead forest 
we subsequently found along the course of the Kuruk-darja; the latter is as brittle 
as glass, and all that remains of it tn s/ht are the trunks and an occasional branch, 
though there are numerous trees l)'ing on the ground. Beside the old river to the 
north of the Tarim the case is however different: there all the trees are still stand¬ 
ing on tlieir own roots and the minutest twigs are still preserved; and, besides, the 
timber is of sudi a character diat it is plain no great space of time can Itave elapsed 
since the sap coursed up it, giving vitality' to the tree above. In other words, the 
timlmr is quite good enough to use for building material: and it Is indeed used as 
such for constructing new huts at Jurt-ischapghan. Hence there cannot exist the 
smallest ground for doubting, tliat the Kuruk^aija is older than the dried-up river¬ 
bed 1 am now discussmg, though it again is older than the existing Tarim. Further, 
it is easy to understaml that the drIed-up river-bed must have Imcn the chief artery' 
of the Tarim system during a longer periotl than the existing Tarim-bed has bcen- 
And the difference between their ages is very- considerable, for it may be confidently 
taken for granted, that a long time mu.st elapse before forest will grow up Ijcskie 
the lower larim as vigorous as is that which has been condemned to slirivet and 
tlie beside the old river-ljed, when the stream deserted it to take y'et another step 
onw'ards in its migration to the south. 

Old kamisch stubble is likewise extraordinarily plentiful on both sides of this 
old river-bed: in fact it occurs everywhere where the ground is not already occupied 
by dunes almut 2 m. in height. These last are however now increasing in numbers. 
In this respect too ive may confidently assert, that the conditions of this former 
course of tlie river were the same as those which obtain in the case of the existing 
stream, Extensi\'e marshes and marginal lakes, the results of the river’s periodical 
overflows, have given origin to dense fields of kainisch, jireclsely as we see to-tlay 
in, for example, the lakes of Ahdal. A little further on tlie sand becomes practically 
continuous, except for the mounds of the dead tamarisks, though the dunes are seklom 
more than 4 m. in altitude. At intervals furrows or trendies in the day sub-soil, 
called jtvrd&Kg$i traced betw'ccn long elevations or ridges, crop up amongst the dunes, 
and nuakc travelling difficult, owing to the fact that our route led up and down 
across tliem. For the)' all run towards die south-west, and thus betray the source 
of their origin — the predominant wiml. Finally, after threading our way through a 
^XTitabIe forest of koidk^ or dead tree trunks, embraced anti enmeshed by the dunes, 
we were surprised b)- the sight of a wkle lacustrine region, with tall yelloiv kamisch, 
stretching east and west as far as we were able to see, though bordered on the north 
by dunes and tamarisk-mounds. The sheets of water are for the most part hidden 
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amonijst the kamisch, though there is a belt of open water next the shore. But ttie 
strip of shore itself, down to which the dunes generally advance, Is ver>' treacherous 
anti soft; the only places in which you can find firm ground under your feet down 
to the water-line are where the dunes jut out like capes and peninsulas into the 
lake. 'Hib ring of oi«:n water all round the shore proves that tlie lake was that 
year considerably larger than it had been pretnously; and this inference was con- 
firmetl by our guides. Had it not been so, the reeds would have established dtem- 
selves there also. Here there were living tamarisks sticking up above the reeds 
and growing as usual upon their high conical pedestals, The fauna of the locality 
was represented by swans, and one or two other species of Nafaiorcs^ by crows, 
hares, and lizards; while the tracks of wild-boar were more numerous tlian in any 
other part of the Tarim system that [ have visited. I’oxes, wild-duck, and wild- 
geese also occur, tliough we did not at this time see any. Fish are especially plenti¬ 
ful, and the reason the natives do not avail themselves of this store is said to l>e 
the newness of the waterway (6 years), it being scarcely as yet known to them; 
besides, there exists no reason why they sltould yet desert their present fisliing- 
tpiarters in tlie Kara-koscliun. 



Fig, 38a. TIIC LAKE AT jAScr-JEE. 


'I he place in which we encamped is called Jangi-jer, or the New Ptacc. Here, 
notwithstanding the name, it is evident there must at some (ormcr time liave been 
water, judging from the belt of forest along the southern shore- Yet tlte inter¬ 
vening arid fieriod had ln:en sufficiently long to cause the belt of forest to die out 
— a periotl which must uncjuestionably have been longer than the fjcriocl which has 
elajASCil since the iMtek-iarim ^vas abandoned; for, as we asceruiined, the forest 
diere has not yet died oiiL 'Hius the Schirge-tschapghan laranch is a sta^lium in the 
1 anm’s migration to the south. The water has, it is true, returotxl, but it has not 
been able to rekindle afresh the spark of life in the slumljeriug forest; but it will, 
if time only admits of it, afford nourishment to the sprouting scions of a fresh forest. 

Pitching our camp {No. XXVIl) on the shore of the lake where there were 
several paris{/ta~M, or nsolattxl poolsN amongst the dunes, we at once got our canoes 
afloat. A couple of boatmen stepfiod in ami went off to reconnoitre; but they re- 
turmxJ with die mformadon, that they fiad not succeeded in discovering the cu^ent, 
in fact It estdently did not touch tliat sliallow sheet of water. Climbing to die top 

LLnT ^ «’ater extending N. 40" E-, and in that di¬ 

rection shut m by dunes and lamansk-mouiuU, The real direction must however lx; 
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more easterly, for this sheet of water, which begins at Scliirge-tscliafjghan, terminates 
in the Kara-koschun, a day’s journey below Kum-tschapfjhan, according to the nati’i-es, 
at a point due north of the old fishing-village of Kara-koschun (Prschevalskij’s Kara- 
kurtschln). 

In the evening the wind blew hard from the south-west, though it soon veered 
round to the west, and aftenvards in an instant shot round to the north’-east, where 
it stuck. In the afternoon it began to and early next morning it rained for 

a couple of hours so smartly that we, lying out in the open as we were, got rather 
w'et. All next day the weather continued cool and raw, a thing scarcely to be ex¬ 
pected at that season of the year. Before the morning was over we were in the 
middle of a regular kara-buran, smothered under clouds of dust and drift-sand. 
But so long as we kept in the shelter of the reeds it did us no liarm; but when 
we attejTipted to manceuvre our heavily laden canoes out in the opener parts of the 
lakes, our position became anything but enviable. 

Owing to the tolerably large open spaces, we at first made excellent progress, 
although the lake-shores were everyw'here hidden from us by impenetrable thickets 
of reeds and sedge, and it was only by the glimpses we got every now and 
again of the tamarisk-mounds and dead poplars tliat we knew where the shore was 
at all. Our course turned towards cverj' point of the compass, though on the whole 
we travelled west. At its maximum tins lake was one meter deep, generally only 
Va m., and almost everywhere its bottom consisted of bare sand. To the north 
we saw ttt'o or tliree open sheets of water sujroundetl by tamarisks. In the narrow, 
shallow parts of the lake the current was distinctly perceptible. But tins first lake 
soon contracted to an arm (/arim) or sound of 4 ni. in breaiUh, with a velocity of 
0.4^ m. in the second, and successive depths of 1.47, 2,So, 2,eo, 2,10, and 2.40 m. 
The sound was bordered by firm banks of clay, widt numerous mounds of living or 
dead tamarisks,' and on the sotHhem side dead poplar forest. But not all the water 
of the Schirge-tschapghan branch came along tliis route; some of it is said to find its 
way by other channels to north and south of it, and this information appeanxi to 
be confirmed by the narrow^ winding ribbons of water and the vast bctls of kamlscb. 

After that we emerged upon broad expanses, but soon plungett again into a 
perfect iabyrindi, where even our guides did not know the way. In fact it was 
an absolute maze of small basins, open sheets of water, tamarisk-mounds sticking 
up here and there, dense impenetrable reeds, towering above us like house-w^alls 
thickets, promontories, bays, and sedimentary islands — all Hung down pell-mell 
together with no directing current by which to find one's way through the confusion. 
We spent three hours tr)ing, almost at hapliazard, to get out of that disagreeable 
jnilgai (»thicket-forest*); nor was it much use to climb to the top of the highest 
tamarisk-mounds with die idea of looking aroun<l us, for the water was every'where 
hidden by the tall, thick reeds, and at some tiistance away there was nothing at all 
to be seen owing to the dense dust-haze in which the entire landscape was envdoped. 
Three times we dragged our canoes across little tongues of land, and several times 
set fire to the reeds, that we might get some glimpse of where we were more im¬ 
mediately going to; but after the rain the reeds would not burn, ant! we only got 
smothered with soot. In one place ^vc found the reeds had been burned by 
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[>eo[j 1 e of Abda] during the winter^ to make room for the young kaniifuzh shoots 
to grow up in the spring. Thesie sort of fire-clearings are called here djiiitig, i. e, 
iirtdtig^ the same word as Prschcvaiahij’s Ujinn. Sometimes we caught to the 
north glimpses of dunes rising 3 to 4 m. in height, and just peeping over the 
kanaisch. 



rig. 38^. nEAOQINC THE CANOEJ; ACROSS A NARROW TOifOyC Of LAND. 


At last however we once more came out into running water, an acDial current 
in fact, and gur man had to paddle for all they were worth to make headway 
agaiml the powerful suction. Hie velocity of the current was sometimes as much 
as a.ji m. m the second; this was occasioned in part by the Sclifrce-lschapehan arm 
being shorter than the Tarim, in part it was owing to the fall ^ing concentrated 
in the seaions nf connecting current, and in part it was due to the acceleration of 
tte current, caa^ by evaporaLon and alisorption in the lower lakes, a loss which 
has to be continually made good from above. Here agam h was reported, that 

TjfZ T'"u " Our arm mm«l limt 

Xmifulk • 1’^“^'^',,"’°“ '■ between well-marked banks, 

mrnarisks “'lu™, and having at intervals tamarisk-mounds or young 

mrnarisU growing straight out of the level ground without the usual mounds. Some® 

.an« however the actual banks on the one side or the other were masted bTSte 
hate. It was plain that the water had here sought out an older ^ Iarg« 
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c1\aniiel» for the rclauvely msignihcant volume whicli was then flowinjj through it 
wouki never have been able to excavate the Ixiti in the pronounced way it was 
excavatetl, not even if we supiiose the current to be at times ver)* materially swollen. 
The kamisch was in some places as dense and hixuriantly developed as in the marsh 
of the Kara-koschun. A capable hunter who was with me, anti knew that region well, 
lokl me that the reeds were quite as big and extensive three years before, when 
the people of Abtlal first made the discovery that water had returned through this 
arm. It is true, the bek had declared, iltat this branch was six years old; but it us 
very probable that the water bad gradually spread thus far from the lakes beside 
Sclurge-Lschapghan, and that this process liarl taken place earlier without being 
observed by the natives. I'o obtain a comprehensive survey of that intricate net of 
waterw'ays in one canoe-excursion was impossible; for one thing, die reeds prevetitetl 
us from seeing anjlhing either to right or to left, and all that 1 was able to record 
on my map was die sinuous line of our actual course. In wliat way the different 
lakes and marshes are arranged with 
regard to it 1 am really unable to say. 

After passing jjretty extensive sheets of 
open water on both nortli and south, we 
encamped on soil that was evetyTTherc 
moist, showing that quite recently the 
water-level hail been a good ilcai higher, 
at least lialf a meter higher than it was 
then; but ivc managed to get a tlrj* 
bed by heaping up armfuls of kamisch. 

Meanwhile tlie storm coiuimied to howl 
around us, so that the foam was whipped 
from the crests of the waves. .Along the 
southern side of the route w'e had fol- 
low'cil during the day there was a rather 
narrow belt of low dunes, but beyontl 
this there is reportetl to be, right away to the Tarim, nothing but or clay soil 
w'itliout sand. Along the north side there is on tlie contrary quite a respectable zone 
of sand, though how far it stretches towards the north on this meridian 1 do not know 
— at any rate it reaches a gooil bit beyond the latitude of the Avullii-kdl, 1 Icnce 
the difference in height and size between the dimes on the north and those on the 
south is [lerfcctly self-evident. There was clearly a time when there was no sand 
at all on the south, die river being the extreme limit of its southward extension. 
Such sand as ditl by cliance lie there has had time to get blown away, and lias not 
been replaced by fresh sanil from the windwani, where how’ever it has become heaped 
up as it has ailvanceiL Bnt when the region ceased to be watered, the northern liunes 
were able to resmiic their migration, and then it was that the strip of sand was 
formetl along the south side of the river. But since then the connection between the 
two zones of sand has been once more severed. 

'fhe storm continued all nighL To the north the sky w-as grey and heavy 
with drift-sand, though somewhat lighter over the lacustrine region. On the i6th we 
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pursued our journey, travelling through a chain of long, narrow lakts. Here die 
route was much easier to find, owing to the shallow sedimentary deposits which 
border the stream; from these we perceived diat the supply of water from higher 
up was diminishing. The low sand on the south is here planteil with scrub, while on 
the north the dunes are lugher and for the greater part destitute of vegetation. 
Gradually the lake contracted, and we glidetl into an actual, sharply defined river, 
where the entire current was concentrated into one channel. We still continued to 
travel north-west Tlie banks are clothed wiili reeds or studded at inten'ahi with 
tamarisk-mounds, still preserving their integrity. On the north die dunes generally 
descend precipitously into the water; it is palpable that the sandy desert is here 
pressing hardly ujMjii this waterway, especially in places where it turns towards the 
north-west, and Urns is directly exposed to the premiling wind, besides coming into 
intimate conflict with the dunes that the wind drives fonvard. At Intervals tlicre are 
small marginal lagixms, or afiophyses, from tlie main river, wedged in amongst the 
dunes and mounds, and without running water. 



CAMl* XXI m. VIEW TQWARhS TflE SK. ACROSS A LITTLE LAKE rORUED BY THE TOKUS'TAklM 
OR SCHntCE-tSCHAKUlAN BRANCH. 


Choosing a narrow and suitable place, we measured the river In the usual 
way, by stretcliing across it a rope markL-d off in sections of equal length. The 
remits were - bri^dth, i6.^ m.; mean depth, m.; mean velocity, 0.44^4 m. in 
the s^ond; and volume, 9.4, cub.m. in the second. Thus the volume here was only 
onj^third of that winch a few days before we had measured at Kum-tschapghan, and 
only one-mnth of what we had found in the Tarim at Jurt-tschapgiiao. • These 9.41 
^b m T^rc derived pardy from the Tarim .fi Tschivitik-kbl, aSd partly from the 
Koni^h^arja, tk‘ lick, and the eastern chain of lakes. ] resolved therefore to 
spend the next few days m finding out where it did come from, by paddling up 
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hs stream, for the waterways are so intricate that it is only by a properly 
planned boat-excursion that one can understand them. I felt justified^ in assuming 
on a prion grounds, that the volume decreases rapidly as the stream descends, not 
only in consequence of tlie numerous marshes, lagoons, and lakes whicli it hits on 
the way, but also because, this eastern Vi'aterway having lain for so tong a time 
dry, large quantities of water would naturally be absorbed in the ground. Hie 
bed was as yet barely moistened throught at all events it was less moist than the 
corresponding parts of the Tarim. 
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In this locality we did not obser^^e a single fresh young poplar, aldtou^ old 
and dead trees are by no means rare. Hence it cannot be attributed to the nature 
of the ground, that poplar woods have not yet re-established themselves here. WTier- 
ever the water goes, there we find live forest follow'ing closely after it; and once the 
new watenvay settles down for a permanent stay, the forest will slioot up beside it 
as readily as it has done liesidc the Httek-tarim and the 'I'schong-tarim below Arghan. 

At one point our stream widens out to a little lake. At the point of ex¬ 
pansion the river liad a breadth of only to.o m, and a velocity at die surface of 
0.9 m. in the second. After timt w'e paddled across a long, narrow lake pointing 
towards the west-north-west, plentifully dotted over with patches of reeds, like 
islands anti holms. On die other hand die shores were almost everywhere free 
from reeds, and distinctly visible all round, especially on die nordi, where tlicrc 
was a backing of light yellow dune-walls. The reeds here arc both less luxuriant 
and less dense than at |angi-Jer. l‘he entrance to the river at die far end of this 
lake is marked by a veritable delta of sedimentary deposits and sand-banks. The 
river, wliich is now broad, and full of sand-banks. Hows towards the north-north- 
west, tlius exposing its left bank to the attacks of both the wind and the ad\'ancing 
dunes. It is to these two agencies that the abundance of sand-banks is due. Under 
normal circumstances sand-banks oug^t not to occur in a stream that traverses a 
long senes of small lakes, in which it has an opportunity to deposit such materials 
as it carries in suspension. But here the encroaching dunes supply material for the 
river s erosive [unver to work upon for the formation of alluvial deposits and sand¬ 
banks, both in the actual channel and in the delta that encroaches upon the adjacent 
lake. Famarisks are very numerous upon the west or right bank, some living, some 
dead, but all alike standing upon mounds. Sometimes the river splits into two 
arms for a short distance. It was here we discovered the first traces of human 
beings having come from die west, in poles set up in suitable places for supporting 
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fishing-nets. We Seamed subsequently, that the fishermen of Schirge-ischapghan 
extend tlieir excursions thus far, but no farther, towards the east. 

After that, short reaches of the river alternated with small lakes until we 


reached a district which my guides knew under the name of 'roku.S'tarim, or the 


Nine Streams, a very appropriate name, for the river does divide tliere into several 
arms, though, as we have seen, they soon reunite and form one again. Some of 
these arms are separated by firm ground, others by belts of kaniisch only; they 
all issue out of a relative large open lake possessing no name. Except for a few 


tiny clumps of kaniisch along the shore, tliis lake is destitute of vegetation, possibly 


as a conscqtience of ndatively deep w'atcr in the middle. It was however impossible 
to sound it, cliurncd into waves as it w'as by tlie persistent storm, bi fact, ive liad 
to keep our canoes close in under die eastern shore to prevent them from found¬ 
ering* This took us to the north, where we obtained shelter on the leeward side 
of the barren dunes, nearly 4 m, high. A very few tamarisks are growing on the 
shore, hut we saw that they soon come to an end on the east, where ties the 
Desert of Lop. The depth along the shore nowhere exceeded t.a m. On the west 
side of the lake there are tamarisk-mounds standing amongst the dunes. This lake 
fills an extensive depression of the desert, and its future is not difficult to foresee. 
1'hc whole of its eastern side is e.xpose<l to the irresistible invasion of tlie sand, 
and is being pushed westwards by its attacks, .'\gainst the attacks of the waves 
this shore is however protected, although they play havoc with the ofiposite or 
western shore. 'Hiis shore too, in conse<]uence of the abrasion and of the dunes’ 
desertion of it, likewise travels west, though at a relatively slower rate, and in a 
relatively less com[>lete degree; what small amount of vegetaiion still survives on 
that side is at any rate insufficient to arrest it. Tlie result is, that tlie lake is 
contracu'ng, and eventually it must be entirely overwhelmed and blotted out by 


Upon reaching the northern end of the lake, we turned first towards the west, 
then towards the soutli-west, traversing another long, narrow sheet of water and 
then entered yet another sliort river-reach, on the right bank of which we pitched 
our camp (.No. XXIX). Here we found fresh traces of domestic animals, of camp¬ 
fires, and offal of fish; besides an abundance of dead poplar wood. 

On lyih April after crossing over a small lake, we entered a riverarm whicli 
had a maximum deptli of i.sj m. The banks are thickly occupied \vith low dunes, 
tamarisk-mounds, dead ami livi^ kamisch, and dead poplar forest, all intermingled 
without any order, but pointing to two periods in wliich the riv.*r 



.V m,,y are so big and well grown that they have evi¬ 

dently been able to survive tlie intervening waterless period, the roots having of 
course penetrated downwards to thp __ _ _, - - 
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forced to go alt the way back agaio. Next we tried keeping close to the east 
shore and steering to the north-north-west. The shore was extremelj' capricious in 
outline, being broken by an itnmense number of capes, bays, and islands, anil plenti- 
fully studded widi high conical mounds, from which the tamarisks hail entirely dis- 
ap]>eared, so that die mounds themselves must be of great age. Vainly we sought 
a way out, or even for some current that might ser\'e to guide us in the right di¬ 
rection. At last, putting into a creek on the north, we climbed a high mound on the 
shore so as to get a sun^ey of this exasperating sheet of water- Eastwards we 
saw' what appeared to be a lake entirely detached and surrounded by lofty dunes, 
with any amount of dead poplar forest amongst them. Fortunately we also dLs- 
covered, a little distance awa)', a flock of sheep, and the shepherd in cliargc of it 
was induced to show us die way. By pure chance die creek into which we had 
entered was precisely the one we wanted, and so w'e continued along it towarcb 
the north, TJie vegetation on both sides of the stream is all dead and withered, 
excejjt for some reeds. The western or right bank of this creek, winch is both long 
and broail, is sliown in vertical section in the accompanying fig. 388. It possesses 



Fig. jsg. 


a distinct and beautiful shorerline (<j) still siirviring from die former irrigation periotl. 
h was I *(a to 2 m. above die then existing level, and is disttnguislied not only by 
its well-defined form, but also by the dead kamisch stubble which accompanies it. 
The section show's also the barren alluvial terrace (#), w'iih its sharp-cut eroded face, 
created by the last liigh-flood, and rising 70 cm, above the level of the stream. 
During the former irrigation period the ivater-level was thus one meter Ivigher dian 
It IS now; nor is this surprising, for diere can be no doubt that at that time the 
whole of the discliarge of the Tarim system travelled this w'ay- 'I'he former pre¬ 
sence of a jmw'erful river is indicated by the form of the creek (see fig. 389), 'fhe 



upper shore-line is visible only on the west side of die stream, probably because it 
has been not only attacked by erosion, but likewise exposed to the buffeting of the 
waves, driven against it by the east wind. 
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Eventually tliis arm contracts and describes a gigantic curv'e, Itaving on die 
left (its right) dea<I poplars and tamarisk-mounds, and on the right (its left) living 
tamarisks and kamisch, and after that dense reeds on both sides. The erosion- 
terraces are clearly defined, and at least one meter high. Here too there are nu¬ 
merous indications of a former water-level, VVlien the endre volume of the Tarim 
formerly travelled this way, the banks were heavily wooded, so that they odiibited 
very difteFent characteristics from the bare and desolate region through which the 
new Tarim flows to the south. 



Fig. 390. 


The shepherd led us to a hut, the ow'ner of which dicn accompanied tis in 
hLs canoe; and fortunately for us. for wHUiout a sure guide we should have found it 
al>!wlutcly impossible to make our way througli the intricate labyrinth of waterways 
whidi lay ahead of us. To begin with, leaving the broad river-bed 111 which we 
hail hitherto travelled, we turned into a small side-channel hiilden among the reeiLs. 
'i'he former is said to come from a lake a little liighcr up. wliich during the last few 
years has become entirely overgrown with rcetLs and sedge, so that it would have 
been utterly impossible to keep to it any longer. The little side-channel up which 
we jx:nctrated was only 0.7 m. broad and rather deeply trenched. Its banks were 
smothered m reetls of extraordinarj- density. The vdodty was at first 0.4* m, in 
the secoml, but afterwards it quickened. Everj- now and again (he channel toepands 
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into little dark, deep basins* It also possesses- a small cataract, 0.55 m. in height, 
where the water, bluish greejt and as bright as crystal, plunges down the threshold 
with a good deal of splutter and frotli. We dragged the catiocs pa,st h through 
the reeds, llien follow' a series of miniature lak^s, with a tliousand ^vindings in and 
nut amongst the islets, hays, and tamarisk-mounds, the whole l^uried in rlense reed- 
brakes, until we came bo another little cataract of about 0*57 m. height. Thus vidthin 
a verj' short space wc had ascended i.is m. In the corresponding sections of the 
existing Marini there are no such cataracts, but the fall is distributed generally over 
the entire course of the river, the only lakes it has being some small ones near 
Kara-buran. I’rom the freshwater lines, which In the largest lake we crossed during 
the day were distinctly \isible at 0.175 above the tlien existing level, it is plain 
that tile volume (n this more northerly w'atenvay was consitlerahly larger immedi¬ 
ately after the melting of the ice:. Thus the level w’as at this season dropping day 
by day in the same way as it does in d^c Tarim. 

Once more we plunged into a la- 
bjTintli of tschapghans so narrow that 
there was seldom room for more dian 
one canoe at a time to paddle up them, 
hardly ei'er for two abreast. These 
narrow channels are cut ihrouglt sedge 
{jakati), packed extraordinarily dose 
together, and backed by tall kamisch, 

Still we did in places cross open ex¬ 
panses of water, generally in the deep¬ 
est pans of the basins, in one of these 
larger expanses we obtained a sound¬ 
ing of 4.Q1 m„ and in a smaller ex- 
[mnse a sounding of 3,90 m. Properly 
s]jeal:Ing, what w'e were traversing was 
one single large lake, called Atia liaj- 
deni-kbl, which in the course of time has become practically growm up with reeds 
and sedge. These la.st effectually prevented us from obtaining any idea of the lie 
of the shores, aa well as from mapping them. It was only very rarely that we 
caught glimpses of firm land through the reeds, but that may just as readily liave 
besen islands. The lake of Ojen-aldi-kbl, the Lake in front of the House, is more 
open, and gave depths of 3,70, 3.00, 4.11, 3.og, and a.so meters; so that the sound¬ 
ings we obtained in this lake were l)ut little less than those we obtained in the 
Kara-koschun (see vol. 11). 

We encamped at the village of JakSn-bj, a place of a few huLs, with 4 ujUk 
of about 30 persons in all, though 19 of them were at that moment at Tschark- 
lik, engaged in agricultural work. In the way of live-stock the village ovfnetl 100 
to 150 sheep, 15 cows, 14 asses, and 6 liorses, the last too Ijeing also absent at 
Tscharklik. These four families were fonnerly settled at Tschigelik-uj, and remem¬ 
bered quite well my visit there in 1896. liut they removed from that place in the 
)'ear follow'ing, and founded Jakan-bj. They are however not setded permanently, 

tfritimj yemrmty im Ctntrai Ana. 57 



Fig, 3 , 9 a. TH* riRST cataract in TIICCHANNEL, 
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but spend only 3 months of the year there^i 4 at Tschigelik-uJ, and 5 months at 
Scbirge-tschapghan. On the present occasion they had arrived at Jaluin-bj in the 
beginning of March, just at the time when the ice was brealdng up. During their 
stay there they are occupied in fishing. Ihit as the winter-grazing at Sebirge- 
tschajvghan is better than at other places, as well as more abundant, they usually go 
there for the winter. 'Hiese people told me that these lakes and the waterway I 
have described were formed seven years ago; previous to that the country' was hthbl, 
or »deseit), except that it possessed a certain number of living tamarisks. After the water 
came, the reeds and sedge shot up, as well as a score or so of quite young poplars 
(2 to 5 years old), which had established themselves near the huts. Close by were 
also some old dead pojilars, mementos of the former irrigation period. One old 
poplar which liad been on the point of dying had just managed at the last mo¬ 
ment to shoot out new twigs when the fresh water came. During the four years 
these people liad i-isitcd die locality they did not rememlmr to have noticed either 
any' increase or any decrease in the volume of the water; yet for reasons which I 






Fig- 393' WATSK-AXM KEAR JAKAN-OJ, 

shall (luoie later on tliere must have been an increa.se. The limits 
leilge of the local geography beyond this new watenvav extended 
far as Kum-Lscheke and eastwards as far as Tokus-tarim.' Viewed from 
this lak™mplex f»re the a[>pearance of a single stagnant mamh, s wanning 
gnats and mostjuitoes, though that year they were stated to be less numermf than 

ami uit raintall had been more copious tJian usual. 

On 18th April, foliowcd by quite an escort of canoes, we <lirected our course 

towards the soutli-west, across another chain of lakes Th/» fi » r tu - n 1 
Toehraklik-khI an.l it , t am ot laKcB. I he nrst of these is calliHl 

2I ami n KarauncUk-kol, »iU, <lcpcl« of 

Vif T™ -bore *0 riant 

Lnir ^nl ilw If ,r^r num«-o„a. In 

nut luminK salt/ After ^ '* ‘''u mst. though ivith- 

® poplant made their appearance on both aides. 
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ljut especially to the south, as well as numerous old tninks, on which fresh branches 
were sprouting. Thus this district of Schirge-tschapghan is tlie only one in which 
old, and at the same time hmty, poplars occur. South of this [joint, and right away 
to the extreme eastern end of the Kara-koschun, these trees are entirely absent; hut 
east of the same point, alongside the waterway we had just traversed, there are 
old dead tree-trunks. From this the inference is perfectly obvious, that Schirgc- 
tschapglian marks the southernmost point common to both river-systeins, and die 
only point which during both overllow' periods was uninterruptedly irrigatetl, without 
its forest being destrojed by an intermediate period of aridit)’. On the southern 
shore are some huts embowered in a poplar grove, and inhahitetl by tliree families. 
The depth here amounted to 4.33 and 4.31 m. 

These lakes, and es[>ecially Karaunelik-kdl, perform the peculiar function of 
serving as water-partings or watershetls, for within them a bifurcation takes place. 
The water which comes to tliem from the Kara-kol through the llek of Kum- 
ischeke aftenvartls divides and proceeds in two different directions, some to the 
east, along the waterways we had just traversed, and the rest to the Tarim. In 
both cases the terminal {jasin Ls the same, namely the Ivara-koschun. At the time 
of our expedition the lake lay 55 to 60 cm, higher than the level of the Tarim, so 
that there w'ere necessarily cataracts in both directions, though the cataract in die 
western system is not so high as that in the eastern. 

The people of Jiikin-bj described the Karaunclik-kol as 
an ajrtiltfi^/tan-jer, or *placc of divisiom. They said 
that die water first enteretl this basin seven years be¬ 
fore, and in the very first year of its arrival divided 
^ranches, one^oing to the east, the other 
At th^;^!nie the only vegetation con- 

herwise die couniry^ was tscitH/y or Kleseirt>. But the vegeta- 
and during the first three years the volume of the water in- 
[ppreciably. There can be no doubt that, previous to these seven 
long time must have been S[>ent in filling the Kara-kbl and ite sister 
they were able to send the ivater on farther to the south, 'fhe other 
N we saw frtjside these lakes were, like those of Jakan-dj, Tniilt four years 
Hie natives ivere unable to tell me where the water of the eastern division 
mt to, for in that direction iliey have not carried their reconnaissances parti- 
far. 

From Karaunelik-kbl we had the currrent therefore with us, and it took us 
through a number of rattier narrow passages, in fact a mase of mounds, sand, and 
kamisch. In the Kultuk-kbli the depth amounted to 4.(50 m. Gradually we emerged 
into a distinctly market! channel, a deeply excavated, a.s well as fencetl in by 

containing banks 1.^7 m. high, and crowned with tall tamarisk-mounds (fig. 394). Then, 
descending a little cataract, we found ourselves in a small expansion of the river, 
surrounded by rejuvenated toghrak forest. On the right w'e perceived some unin¬ 
habited huts. Shortly afterwards the canal enters the Tarim, its bright, limpid water 
being imstantly swallowed up and lost in the tliick turbid current of the river. Con¬ 
tinuing down thus last, w*e stopped just before reaching the huts of Scliirge-tschap- 




ji’ig. nr.eifi.y excavate n 

]|£D or fKOK'AUA’'. 




4S3 


THE TARIM DELTA. 







F«g- 39S' the kok-ala bet wees kult^jk-kiJli akd scHniGE-T^caAPGHAx. 



^Ig- 3 q6. the SAM£ CHAfTStl,. 


1 :^. i 

































TJiE SCHlRGE-TSCtTAraHAN HRANQi AND CANALS, 


453 





ghan^ atid encamped on tlie left l>aivk. The river, being here unusually straight, 
anti its hanks well wooded witlt old and lofty- forest-trees, though some are gnarled, 
presi:nted a magnificent piece of scenery* 

i-'rom this camp we made an excursion to the lower canal that issues from 
the KaraunelJk-kol. It is spanned by two bridges, and from tire lower of these it 
was quite evident that the water had risen since 1896, for the bridge in question, 
which was also in existence in the year named, was on tliis occasion stibnierged to 
extent of some centitueters, so tljat canoes would float over the top of it. 'I'he 
fther bridge has been prudently thrown across at a much higher level anti is out 

'addled under it quite comfortably. This canal arm is like- 
and yet at its mouth the adjao-nt banks >vere only 0,50 t<i 
f m. above the .surfece of tlie water. In 1896 there was a small waterfall at the 
embouchure of the lower arm; but since that date it has ascended to its existing 
position, and dwindleil to a cataract, 


-J/A, 


tig* i97* tub DftOAn, Ol'tx PART OP Tae LOWBR K0K,ALA op SCmUCE-TSClIAPOHAfi; VIEW Tl>W*AkDS 

THE NE. PROM THE RIOHT RANK. 


;\ht>ve the lower bridge the canai exjjaoilii, until it resembles an old, but mi- 
Dosing, river-bed, or an oblong lake. I^ossibly at some time or other the Tarim in 
lie many vicissitmhsi of its histoiy has once flow-ed along tliis channel. Its banks loo 
,e rciuiniscent of an old river; for, while the left (eastern) bank is conve.N and low, 
and planted with a plendful toglirak forest, the opposite or right bank is concav'c 
and vertical, rising 2 m. above the level of tlte water. It is amongst tlie old 
poplars of the right bank that the huts of Schirge-tschapghan are situated; liigher up 
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an: numbers of tamarisk-mounds. The actual bed is 70 to 8o m. broad, the breadth 
being pretty uniform throughout A relief of this character could only have been 
brought about by a river possessed of considerable erosive energy^. Assuming then that 
the Tarim did once flow this way, we may imagine the following changes to have 
occurred in its river-bed. At some epoch in its existence the river, in conjunction with 
the Kontsche-darja, flowed through the eastern waterway approximately along the line 
of the e.xisting Ilek, the Kara-k 5 l, and the other lakes, then through the Sadak-kbl 
and Karaunelik-kol, through the broad channel I have spoken of at Scliirge-tsdiap* 
ghan, and then eastwartk, following the bed whicli we crossed on our way from Jurt- 
tschapghan to jangi-jer, anti beside wluch we found an abundance of dead toghraks. 
Had it (lowed through the existing lied that goes vid Tschigetik-uj, we should now 
find there old forest, similar to that at Schirge-tschapghan. After tlie full stream 
was diverteil into the western Tarim that goes v/A Arghan, this eastern bed dried 
up. In 1896 I was a witness of how it had again come into activity'; and four 
years later 1 saw- hnvv it is groviring bigger year by year, while the volume of the 
Tarim diminishes in the same proportion. 



198- dead toghraks in the bjcd or the lower rok-ala. 



'l‘be broad chatinel is Joined at its northern end by a canal-arm which Issuer 
from dm lakes that are completely choked witli kamisch and sedge. This aim is 5 
to S m, broad, and very^ winding, and has high eroded banks, a swift cucrent, and 
beautifully limpid water (full of fish), which really comes from the 
'I he lower canal had beside the lower bridge the following dimensions: 

6,^ m., mean depth, 2.11$ m.; mean velocity, O.hjj m.; and volume, 
the second. The vertical .section of the upper arm near its 
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pretty nearly the isame -vnertical section, but grows smaller in proportion as die depth 
decreases and the current quickens into a cataracL We measured it just above the 
cataract, with the following result: — breadth, 5.= m.; mean depth/0.61^3 m.; mean 
velocity, 0.7535 im; and volume, 2.44 cub.m. in the second. Tlie left bank was at 

tliis spot only 0.48 m. above the water-level, Tlius the two canals together contri¬ 

buted to the Tarim a volume of 5.15 cub.m. VS'hen I measured their t'olume on 
13th April 1896, it amounterl to only 2,67 cub.m. 'ITie two measurements admit of 
being compared together with all the more reason that the date in both cases was 
approximately the same, there being a difference of only 3 days betw'een them. 
'Fhas in four years the volume had doubled, tliat is to say, the volume of the stream 
ivhich flows from the Karaunelik-kbl into the 'rarim. What change, if any, took place 
in the eastern branch, the Tokus-tarim, during die same four years, it is difficult 
to say; though I .suspect the augmentation lias been in its case veiy much greater, 
Numet Bek toki me, that the water came to Jangi-jer six years previously; the 
people of JakSn-bj, that it reached tlie Karaunelik-kbl seven years previously, and 
then at once diverged to the cast, (n that case it would seem to have taken a 

year to reach Jangi-jer; and that is very likely true, for of course it had to fill all 

the iiiterv'ening lake-baans on its way down. Of the two Schirge-tscha|^haij canals 
the upper one still enjoj's uninterrupted communicadon with the Karaunelik-kbl: but 
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through beds of kamLsch and sedge so den.se that to tlream of 
ugh with a canoe was utterly out of the question. In spite of 
^ larger volume. The relative figures are as follow's: 


Hie upper (w'estem) canal 
I he lower (eastern) canal 


1896, 

Qh( 8 ciib,m. 
3,19 * 


2*« 


I 9 OOP 

cub,m. 

» 


2.67 cub.m. 5.15 cub,m. 


l ienee in 1896 the lower canal was 4V* dmes bigger than the upper canal, 
but in 1900 die difference between the two was but .slight, possibly owing to the 
gradual closing of the embouchure of the former by kaniisch, sedge, and decaying 
vegetation. If the.se impediments continue to increase m the same rate, the conse¬ 
quence will be that the whole of the volume will go over into the upper canal; 
^d then, if it too in turn becomes blocked up, the ivater ivill make its way into the 
rokus-tarim. We cannot liowever employ the two totals I have noted alwvc for 
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determining the increase in the eastern watenvay during the four years, because 
we do not know what alterations the Tokus-tarim has undergone in the interval. 
fJut in die course of my fartlrer journey nordiwarcls 1 sliall have an opjxjrtunity to 
collect more abundant data bearing upon the solution of this problem. 

In die afternoon the temperature of the water of the Tarim was ta’.a C., 
ami of die water of the upper canal C., it having been wanned In the sun 
in the shadow lakes. The tatter was transpanrnt to a depth of 2^z m., but the 
water of the Tarim <lowni to o.iz m. onlyi a proof dial die stream in these lower¬ 
most reaches carries enormous quantities of sedimentary matter; indeed it has widt 
this succeeded in filling up large |5ortions of the former extensive lake of Kara-buran. 
After this and its rister-lakes have been completely filled, it will be the turn of the 
Kara-koschun, unless it has in the meantime, from this and several other causes, 
altercxl its situation. 

Here we observed on the bank of die Tarim three dlfTtrenl water-marks; die 
to[i one 0.75 m. above die then existing level of the river, mdlca.tmg the height 
wlien the ice first began to form in December; the middle line, 0.40 m. above the 
existing level, showing in all proliabilitj^ the maximum level to which the sjiring 
freshets (Tfttts-s:nji) rose,; and the third line at o.ij m,, Indicative probably of a levd 
maintained for a longer period at a later stage of the spring freshets. 

The following information with regard to the yearly clianges that take place 
in the river at this point were given me by the inlialiitants of Schirge-Lscha[>ghan. 
'ihe water is wont to be especially high at the time die ice forms; but during the 
winter it drops underneath the ice-sheet, so that this last assumes a concave ap¬ 
pearance. After the ice breaks up, jo the beginning of March, it is followed by 
the miis-suji, or uUugk-su (.big water., .high water.), w hich by the middle of April 
Is falling rapidly, as it was at the time of our visit in 1900. And this subsidence 
goes on day after day until in the end of July the river reaches Its lowest level, t^/* 
kulatsch (— 2,6 m.) lower than in April. In the end of August the river begins to 
rise again, quickening its rale of rise in September, anti attaining i^ maximuin in 
October, so that it is still high in November and the beginning of December, when 
the ice once more l>egins to form. At this season a rather interesting occurrenLe 
takes place, which, though 1 had no opportimit}' of obsen'ing it directly myself, never¬ 
theless from the account furnished to me sounds very' likely true. In Nov«Siil«!r, after 
the main ma.ss of the high Hood ha.s rolled p,a.st, the river drotJs a little, 'rbeii to- 
wards the end of the month the kottiuf, or .drift-icei, puts in an appearance and ilrifts 
past Ischegdik^uj in enormous quantities. This, being arrested in the first kamisch 
ak(s It conies to, givi^ to a stoppage or damming-back of die water, ami so 
leads to a very appreciable rise at Scliirge-Lschapghan; and the ascending or reiro- 
gri^sive wave can be readily seen a gootl distance north of Arghan. 'VUs stopjHige, 
Tl ® retardation of the rate of flow, gives tbe signal 

Dm Mbves who dw-ell on the l>anb of the Tarim are aU generally agreed. 
^iLwVima from beW upwards, and dial is indeed very probable^^for it 

bed of the riv^'’"'^ ^ may occur at several suitable places in tbe 
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[ was also told, that, contrary to what happens in the case of several other 
river-arms which dry up during^ the summer, the two Schirge-tschapghan canals 
{kok-alas) always carry' water. All the same, in the height of the summer they are 
^ good deal lower than thi^ were just then. From this we may conclude, that the 
Tokus-tarim likewise carries water all the year round. During my former journey 
1 found that the volume of the Kontsche-daija is vTrtually unchanged: year by j'ear, 
winter and summer alike, it has the constant volume of 71 cub,in. in the second;* 
this is Ijecause the liaglirasch-kbl serves at once as a water reservoir and as a mo¬ 
derator of the discharge. In tlie same way, although on a much smaller scale, and 
wiUi a pronounced result, the Kara-kdl, Sadak-kol, and the whole of the chain 

of lakes of which they form links, function towards a like end. Once they are filled, 

it takes an appreciable time to empty them, and so long as they receive a constant 
supply from Ae Kontsche-daija they cannot indeed very well be emptied at all. My 
informants also thought tliey had observed a diminution in die volume of the Tarim 
during the last four years, a fact whidi — and probably with justice — they con¬ 
nected with the increase in the eastern waterway. And the inhabitants of Jurt- 

tschapghan had observed the same thing, namely that the volume of the Tarim 
decreases in proportion as the volume of the Tokus-tarim increases. In this con¬ 
nection I will not attempt to decide whether this insignificant change in the hydro- 
graphical relations is, as an old fisherman was disposed to believe, the cause of the 
four wells of the Ettek-tarim having this year ceased for the first rime to yield water 
at thdr usual depths. 

At this time there were two families living at Schirge-tschapghan; and at 
Karaunelik-kol three families of 18 individuals plus 9 more at that instant at 
Tscharklik. These iliree families, together with the four at jakSn-6j, and one of the 
families of Schirge-tschapghan, or in all R ujlik, usually sjjcnd the winter at Jalglius- 
jigde, a little way down the river; consequently it was at the time of our visit 
uninhabited. The diree families of Karaunelik-kol own a small number of sheep, 
partly at Boghu-baschi, partly at JakSn-tij. Tlicy had arrived at their huts in the 
beginning of February, vdien the ice lay thick on the lakes, and made fishing diffi¬ 
cult. They intended to remain one month longer, and then go to Tschegelik-iij, and 
when the water froze again to Jalglius-jigde. Hence these [xior fisher-folk, who here 
too call themselves I^pUks, lead a semi-nomad existence; and tlvis mode of life has 
been even more enforced upon them since the Chinese began to urge them to take 
u]) agriculture at Tscharklik. 

• t this remiU as only approxitiiabe; for »l t«ls upon laeasuremcnts of breadth, deiilh, 

,111c) nirfcice velocity only. Consdiuently it is oeitainly tim high. 
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CHAPTER XXVfll. 

AN EXCURSION UP THE EASTERN WATERWAY OF THE 

TARIM DELTA, 


Wlien on 20th .^prll \vc re&iimetf our joumey up the C 3 i$tem waterway, tlie 
hydrojjraphical distnlnitioii was as follow's: the Tarim hail a volume of tot.se cubm. 
in the second, while [6.56 cub, ni. flowed out of die Karauuelik-kdl, partly going east 
and [)arLly west? so that the eastern waterway furnished about one-seventh of die 
volume contributetl by the western waterway. 



Fig. 401 . Tur Ktrrs up karaun^uk. 
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which extends a long distance towards the west, b in some way or otlter connected 
with die Nias-kdl, wliicli I crossed over in 1896. There again we were forced by 
the »high sea^ that was running to hug tlie eastern .shore, off which we obtained 
depths of 2-j, 3,o» 4.0 and 2,6 m- Huge masses of sand arc piled up on the sliores 
of the lake, even on the west side, and one accumulation, lying due east of Tagh- 
kum, was esyjecially conspicuoiis, owing to its being higher than all the rest. I o die 
north the lake licconies lo.st in a Tnaze of water-channels and fjords, giving the 
landscape the appearance of an archipelago of sandy islantLs, 'Hie next lake, the 
IvBtSklik-kbl, is also of great extent. 'I’be water-areas of these lakes were of 
course much greater then than diey had been four years previously. Along the shores 
die following succeeded one another 'alternately — sand, deail tamarisks on mounds, 
dead toghraks, living kamisch, and sedge. Vegetation is spreading, being in general 
more abundant than it was in 1896; on that occasion these lakes had a much more 
desolate appearance. In the bottom of the lake, which consists of nothing but sand, 
we observed drift-wood sticking here and there; and out in die middle was a gi¬ 
gantic toghrak-trunk lying like an abamloned ivTCck, I’he maximum ilepdi amounted 



Ffg. 40a. TUS UJJ.JX-UAIIJA AT CAHH XXXlt, 


to 5.50 meters; hence this lake was a good deal deeper than any yiart of the Kara- 
koscliun. In the upper reaches of the lake the presence of a pretty i>owcrful stream 
was rei^ealcd by die sedimentary deyxisiLs in its niitldle; here it was like navigating 
a big river with widely inundated banks. Soon the lake did indeed contract into a 
veritable river, with muddy water, and tamarisk-mounds anil barren sandnlunes on 
its banks, these last hearing signs of recent formation. We pitched our camj) on 
the right bank, the soil all round for a great distance being wet, a proof that the 
water had recently covered a much greater area, probably after the thawing of the 
ice. The lake-xjiitem which we tlireadcd dial day was thus wedged in between 
genuine sand-dunes, the water hav-ing forceil its way through the sandy desert. 
The dunes which rise on the ea.st shore of the lake are considerably higher than 
those which we had shordy before crossed whilst on the way from Altimisch-bulak 
to Kum-tschapghan (vide vol If). Of this stretch of disicrt I shall give later on a 
connected descripiioji; here I will only mention, that the arrangement of the sand Is 
preebejy whfit might be expected, for it is driven south-westwards by the nurth-east 
wind, until it comes into collision with dicse sheets of water. Its ultimate endea- 





















46 b 


THE TARIM DELTA, 


vour is to fill up all these lake-basins, and it is only the river-arms which carve 
their way tlirough k that are able to w'ithstand it. Here the steep leeward Banks 
are regularly turned towards the smith-west, not towards the west-south-west, as 
tliey usually are in the Desert of Tschertsclien. In die Desert of Lop tJte prevailing 
wind appears to blow from die north-east, and still farther ivest to indine towards 
the w'cst-south-wesl, so tliat its general course appears to describe a gende curve 
round by the west, 

'Fhe stream beside which we had pitched our camp (No, XXXII) is called the 
Lajlik-darja, or the Mud River. On the morning of the sist April it had the follow^ 
tng dimensions: breadth, 35,51 m.; mean depth, 1,579 m,; mean velocity, 0.46(6 m.| 
and volume, 18,60 cub. m. in the second. Thus from this point as far as the 
Kamunelik-kdl there was a loss in volume of 4^1 cub, m.; tliis is to be attributed 
partly to the slight fall that occurs after the ice tliaws, but principally to die heavy' 
absor]ition w'hich goes on in the big desert lakes (Tschong-kbl, etc,), and to the 
evaporation over the same cxten.sTve sheets of water. 



F'g, 40i' Kight. 1 . 9 , jj 4 3 .„ _ dqith. Lcfft, 

3 * 34 40 69 7^1 ^7 4 » I 

® JS 3 ^ 4 * 69 7* 76 40 f vfilociljf. 

*3 43 41 63 70 I 

Breadth = 15,,, m. at Camp xxxji; April iiit. Scale t : joo. 


The farther tie advanced the mere definitely the rivcr-bctl became niarkctl. 
At the same lime the kaniisch grew both denser and more abundant, and in one 
place there ivas actually a clump of ao-year^ld poplars. At the point where the 
Lajhk^iarja enters the northern part of tlie Kbtaklik-kol it is easy to see, even on 
a cursory- examination, that the floiving water is waging a war of c-xtermination 
against the stationary water. The river is, as die name itself indicates, very muddy, 
whereas the lake-water Ls practically dear. The imiddiness is for the most part 
oecMioned by the finer mas.scs of sand partly .slipping down the dune-sides and 
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wards; its formation is already prepared^ and its progress will be facilitated, by the 
two lines of niud-banks, which already indicate the cliannej in which tlie river will 
eventually flow. And when the northern part of the Kbtiiklik-kBl is In tliis way 
filled up. it will be the turn of the southern parts to undergo tho same fate; ami 
the process will of course be rendered easier thtough the ability of tlie prevailing 
wind to project the sand forwards to the water-line. The masses of sand describe 
here, within a limited area, a species of circulation. Travelling soiith-w'est. they are 
seized upon by the water, which deposits tliem in the form of saml-banks; then, 
after the lake ha.s become filled up, and the flanks of die sand-banks have become 
exposed and liried, the sand once more begins its wandering in the shape of some¬ 
thing intermediate between fluviadle dunes and desert-dunes, or more correctly after 
a brief mienmsMO as fluviatile dunes they will continue tlieir migration in the form of 
ordinary desert or continental dunes. This is precisely the same process that we 
liave already found going on beside the Tarim below Karaul, though on a larger 
scale and there occasioned by a different cause, namely the river’s own migration 
towards the right. 

Seeing however that the flowing w-ater Is endeavounng to obliterate the 
lakes, it may sound like a contratUction when I said, that 1 found the lakes below 
the Lajlik-darja greater in 1900 than they were in 1896. But it must also be borne 
in mind, that all the way from the cmboiichure of the kajlik-darja right down to 
the Karaunelik-Id3l, there does not exist, properly speaking, a single yard of river¬ 
bed, but only lakes, and these are so extensive that the current U seldom percep¬ 
tible, 'ntas the sedimentary matter of the LajHk-darja is arrested, and settles only 
in the northern part of the Karaunelik-kBl. If, then, as wc shall indeed find to Iiave 
been the case, there lias been an increase in the quantity of water during the four 
years, the increase must be sliown in the expansion of the lakes on all sidi^. the 
water penetrating amongst the dunes, dead forest, and kamisch. Noiv the country* 
is so extraordinarily flat and level, that even a slight augmentation in the amount 
of water is sufficient to give rise to a very c.xtensive expansion of the water areas, 
and so shallow are they, tiiat 1 only once obtained a depth of 5'S ni. But since 
the river in this way keeps on tJmisting its bed farther and fartlier soutliwards, ab¬ 
sorbing one after the other the lakes iliat lie in its path, its channel must obviously' 
be more pregnantly developwl the farther north it lies; and in point of fact I did 
subsequently ascertain tliat the Sadak-kbl was in 1900 considerably less than it had 
been in 1896. 

Above Camp, No, XXXIl the river was rather winding until we reached some 
small lakes. These again contained numerous sedimentary' deposits, and the channel 
of tlie stream was everywhere distinctly perceptible through the tranquil w'ater. 
After that the river is fet broad, then narrow, having already filled up die ]ake.s 
tliat formerly existed here. On both sides it b bordered by high barren dunes. 
The velocity amounted to o.st m. in die second, the w'ater foaming off the bows 
as our canoe-men plied their paddles ivith a will against the current. ITiere was a 
saima on tlie right bonk, but it was, a,s it happened, uninliabitetl, its owner having 
gone to Tscharklik. This is die most imijortant [dace in the Lop country', and the 
majority' of the inhabitants usually go there at this season of the year to cultii'atc 
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tlic groutvtl. Every now and again, though not realJy verj' often, we observed older 
toghraks, sdll quite vigorous. Next comes a dutin of long narrow lakelets, sending 
out ramiiicatiuns in every direction, btit all alike embedded amongst the sand. It is 
evident that the large dunc.s which occupy the narrow strip of ground between tliese 
lakes ami the 'lariin, widioul however quite touching the left bank of the river, 
trax'dled into their existing positions at a dme when the eastern uxiterway did not 
yet exist, 't'heir advance lias been cut short quite recently by the formation of this 

waterway, because they rise to the same altitude on both its banks. The reason 

they do not reach the bank of the 'rariin is t« be sought in the a-ssumption I have 
already posiu^^d, and hatl confirmed, namely that at some former c|K>ch the whole of 
the 'larlni sy.steni ilisdiarged through this eastern waterway, and tliat it continued 

to do HO a sufficient length of time to allow of the dunes, which were then on the 

west side of it, advancing a long way from it in that same direction; just as W'C have 
already ascertained, that there exists at the jircsent tlay on die west side of the 
Tarim a zone that is free from sand. 


i ht k^iiiiscJ^ and continui^d to increase as we advanced northwar-cti^ 

'I he fact of fisJiing-nets being set at intervals wa.^ a proof Uiat there were human 
beings somewhere not far away. Next followed a lake of medium sfre, across which 
we paddlml steadily towards the north-north-east for a prett)^ long .stretch. Finally 
Tii^ pulled up beside five kamisch huLs, which turned out to be the same fishing- 
dllage in which I spent a day during a storm in 1896. But how changed the aspect 
of the scene! Had 1 not already determined the position of the place, ami 
remembered die natiies themselves, and the situation of their huts, it would have 
lieen iierfectly impos.sible to identify it. Jlie name of the village is Mardaktik; 
that of the lake. Sadak-koL This last, which foiw years previously liad been pretty 
large, now in great part overgrown witli rcetls, and filled up with sand aiitl 

mud. The sheets of open water that remained were not large, and the greatest 
depths south of the village amounted to 2.15, and 3.74 m. Tlius the tmn.sfor- 
mation of lake into over had here taken a distinct step forward. 

One of Ihe older men of the village told me, that in the autumn of 1899 a 
natural nver-arm had been formed eastwards, coming from the district of Kum- 
t^heke and that iLs water had reached his village about a month later. Immediately 

f '^Wch entered the lake ea.st of the 

patch of sand m qu^tion. I at once visited the place, making my way along the 
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of the lake ensues a canal, which near i’l^ embouchure divides into two arms. Of 
these the iipjjer one had a breadth of 2.37 m.f a mean depth of 0.5* m.; a mean 
velocity of 0.88 m.* and a volume of !.0i8 cub. m- In tlie second. The lower branch 
consists of a shallow part (5.3 m. broad, i dm. deep, o.* m. velocity, and a volume 
of 0.2 cub, ni. in the second), and a deep part, of the following* dimensions; breadth, 
3.3 m.: mean dcptli, 0.79 m.; mean velocity, 0.83 and volume, i.i6+ cub. m. tn 
the second. Thus the total volume amounted to 3.444 cub. m. in die second. Later 
on, [ ascertained that this ivater came from the lake of M^rdak~kb], which 1 dts- 
covered in 1896. The name of the village indeed alludes to the fact But the 
really interesting feature about this new river-sjf'stem is that it points to the cor^ 
reciness of the idea 1 first threw out in 1896, namely that tlie water in tliLs region 
is tending towards die east just as the Kara-koschmi is tending towards the north, 
in other words, is returning to die former bed of the l^op-tior. VVhedier the Mar* 
dak-koL diat is the new I^e situated east of Mardaktik, sends out any arm towards 
the east, [ am unable to say; if it does, the arm in question would he analogous 
to die 'I'okus-tarim, and it is not unlikely that sooner or later it wiD be formed, if 
it is not formed already. 

Eight years ago one of the older men of Mardaktik, wlio was by birth a 
native of Tschaj, came here by chance in quest of neiv fishing-grounds. At diat time 
diere was onl)' little water; but tn tlie very next year die quantity increased rapitlly, 
and then again four years ago there was another noteworthy increase. But within 
die memory of man the w'atcr had never risen so lugli as it liad done that year 
(tgoo). Nine years and farther back there existed in this same locality iiodiing but 
a series of salt-pools At dial time, loo, the river tick was very different 

from what it is now; for it tlien tUvidecI into tivo branches, of which the eastern 
one made its way to this point, where it fonntxl the lakes while the w^estem branch 
again divided, sending one arm to the Tarim at Almontsdiuk and tlie other at Tat- 
kirtschin, in a district called for that reason Kujusch; here there ivas a lake w'hich has 
now disappeartrd. ITiiis we again have proofs of how exceedingly changeable these 
watenvays are; scarce a year passes without some radical change or other taking 
place, so that no detailed map holds good for longer than a short time. 

My informant told me further, that when the ice broke up in the lake at 
Mardaktik — which the natives call simply »kdl* — the level was one 
(o.2i m.) lower tlian at the time of our visit, and that it was only during the last 
ten da)-s that it had risen, the cause being palpably the mns-su/i. In the height 
of the summer the level is said to be a good deal lower than it was just then* 
To the south they were able to give me the names of only three lakes, namely 
the Kbtaktik-kOl, Ghilam-kOl, and Nias-kbl, all plainly either forming part of or 
connected with the Tschong-kol. The Ghilam was no doubt one of the takes we had 
jast traversed, this name being unknown to my canoe-men from Schirge-tsdiapghan- 
Here too the cold had been more severe than usual that year, and the precipitation 
more abundant. But the people bad not obsen’ed any fatality amongst the fish, 
such a.s we noticed at Kara-koschun. 

On the 22nd .April we continued our journey northwards from Mardaktik, 
crossing first the lake of Sadak-kol, which is on the whole very sliallow, although 
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in exceptional places we ohtaincfi Foundings of a>4, 3.4, and 2.8 Btit the lake 
soon contracted and the current became gradually more distinct The water w'as 
perfectly limpid; the depth, 2.4$ and 4.81 m. On our right w*e had dunes of me¬ 
dium eleta.tton, with a bek of glonoudy green toghrak-forest at their foot; indeed 
several of the trees were actually growing amongst the sand, which w'as threatening 
to smother them. Entering a narrow river-arm, we found poplars standing in the 
bed of the stream, but though they sdil retained their branches ami twigs, they 



were withered and dead. Seeing that they stand in the deepest part of die channel, 
one would expect them to have survived the period of drought, for it is incredible 
that they can liave died from excess of water. It is also remarkable, that they still 
with-stand the stream, for its velocity was as much as i.iz m. in the second, 
making the W'ater boil off the tree-trunks as it swirled past them. Botli tliese cir¬ 
cumstances, the velocity and the trees surviving in the water, are an indication that 
this pan of the river is new. Every now and again the stream expands into minia- 



Fig. 405* The village 
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ture lakes. At the mouth of the canal of Sait-tschapghan, which enters from the loftf 
tlie depth measured 4.35 ni., and then a little bit fartlier on 7.10 m. Thus the depth 
here exceeded the maximum depth of the Kara-koschun by fully 2 m.; but then the 
marshy bottom of this lake is being more and more ieveUed up by mud and oilier 
substances. The bottom of the stream was distinctly visible, although it was dark, 
at a depth of 3.1a m. Below Kulatscha we sounded depths of 4.i« and 4.S0 m., and 
in such places as these the current was very slow. The ullage of Kulatsclia was 
inhabited by one family of five persons, the same as in i8p6. From the sandy 
hills behind the village we saw no sand towards the west, but on the contrarj^ 
plenty of vegetation {jattgal), next the river poplars, then dense beds of kamisch, 
tamarisks, and their mounds. To the east stret^ed the sandy desert. Here then 
the Uek makes the same sharp dividing-line between dunes and vegetation as it does 
beside the upper lakes and in that part of its course which lies immediately north 
of them. In a word, this eastern waterway acts as a sort of breakwater against 
the sandy »waves* of the Desert of Lop: its actively flownng cuiTent prevents the 
encroaching sand from ovenvhelmmg the left bank of the Taiim. 





Fi{f, 406, TirE RtVEA Itsx. SEEN FlUni XDLATSCHA. 


Above the village a ischapgkan goes off to Almontschuk, The big bend in the 
river below Kum-tscheke had not altered in either form or appearance during the 
four years. The only thing fresh was a bridge, called Dap-karan (or -karanh'jt), 
spanning the stream, its purpose being to facilitate the passage of the flocks from 
the one bank to the other. It is constructed of poplar-trunks, branches, faggots, 
and kamisdi, and at the then existing level was so low that we couM with difficulty 

/It dim ^ yemrmtjf i> jCrra. 59 
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paddle underneath it. Below tlie bridge the velocity was 0.4 iti., above it only 
o.ia m. The forest here is often especially thidc and luxuriant Sometimes the 
river is serpentine, tlien again for considerable distances it flows tolerably straight^ 
presenting at such times quite a picturesque panorama, its dark and silent waters 
ivinding through thick reed-beds and lofty forests. 



Fig. 407. THE W KlU^TSUFA TOCSTHE* W,TH ilV CANOE-MEN, 
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selves not infrequently on the eastern bank of the Mardak-kbl: they come from the 
cast, out of the Desert of Lop, whither they also return when they are dbturbeci. 
About a year previously a troop of fifty had been seen east of tlte Sadak'kol; but 
this number is certaini)' an exaggeration. 

The Ilek was now said to be at its highest, and w-as expected to begin to 
fall in the end of May. During the summer it drops a fingers breadth every day; 
but during the autumn it rises again. It has little or no k^mul^ and freezes in die 
same way as a lake, a consequence no doubt of its great depth and in general its 
small velocity. The Ilek had never before contained so much water as it did tliat 
year. Upon comparing this infomiation with wliat ivc know about the Tarim, w'c 
find tliat the river^ysiem is working its way back towards die east; for whflst the 
Ilek is said to be bigger dian ever before, the Tarim is reported to be smaller. 



Fig. 408. THE RRlDCE or OAP-KAHAX. 


Here again the winter had been severe; the natives declared it was a good 
thing they had such an abundant supply of fuel, »otherwise they ivould have been 
frozen to death*. The snow had been 2 dm. deep, a vety- unusual thing. The 
togliraks and kamisch were two weeks later than usual in beginning to shoot; and 
the gnats were later in putting in an appearance. Kum^tscheke is also called Kum* 
modschuk, or Sandy Cape. 

On 23 rd April we made an excursion to the Mardak-kbl. ITie canal con* 
veying w'atcr from the river into tlie lake, which in 1896 I rode over w'ith ease, 
was now so deep >tliat the water reached to the upper lip of a man standing up 
in it>. We paddled dowm-stream therefore as far as the bridge, and then followed 
this ctiseho; ivhich soon expanded into narrow lakelets, for the most pair overgrown 
with vegetation. Here nets were set out at intervals, as they ivere also in the 
canals that nui parallel to the river, though they speedily rejoin it. Next w*e pene- 
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tratod a winding channel, with a lively current, which e.\paDck sometijnes into small 
basins (4*15. *-ia, and 4.30 m. deep), and finally bends to the south-west, u-inding 
ite' way through a labyrinth of tamarhdL-mounds. This channel, after leaving the 
older watercourse, die Kona-akin, on the left, divides into two branches. Of these 
the one on the right goes to a recently formed, but rather small, lake caDed 
Tschong-kiil; that on die left, the one w'c proceeded along, flows past the circular 
wall of Mardak-sclialir, stiD occupying for the most part the position it did before, 
that is to say a tongue of land almost entirely surrounded by waterways. 


TIlE JAUGI-TAKIU Wt^!DINa TllROlTGH TEE DESERT FSOH MAADAK-SCHAMR TO SAOAK-EOL. 


A couple of years ago a Chinaman, with two Loplifcs to help him, spent some 
lime digpng for >treasurc> here, but found none. From that point the channel goes 
east, and hnally south-east, winding in big curves amongst the tamarisks and dunes 
to Its embouch^e. already described, in the Sadak-kbl. The name dus stream 
there is Jangi-tarim, or the New River, and the greatest depth we sounded 
m I amounted to 3.60 and 3.65 m. On the right we noted a group of 6 toghraks. 

lUr f Kbk-toghrak, or the GreL (i. e. Lh o; 

living) loplars. hrom the top of a tamarisk-mound in die vicinity we were able to 

^taDt,2 there does 

not appear to be any channel proceeding towards the east. 
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our way by a narrow passage, called Dauleri-boltoso, with a shepherd’s hut beside 
it, into the lake of Dunglik-kiil, which, as the oaiue implies, is entirely surrounded by 
tamarisk-mounds- Both these lakes, Tschong-kol and Dunghk-kdl, are marginal lakes, 
without outflow. Dragging our canoes over a tongue of land, we embarked on the Aghis- 
kSl, paddled south-west across it, and then made our way back to Kum-tscheke on foot. 
The result of this little excursion w'as to demonstrate the existence of a recently formed 
hydrographical system east of the Dek system; that is, another step in the migraijon of 
the main mass of die water back to die old depression of the Lop-nor, lying north of 
the Kara-koschun, In this movement we have a signal exemplification of the power of 
running water, for these new overflows, which are bit by bit encroaching upon the 
Desert of Lop, are literally breaking down the dunes which stand in their path, and 
widi irresistible energy are making their way direedy in the teeth of the prevailing 
winds and die advancing sand-dunes* Thus they furnish a fresh proof that the dunes 
fail passive victims to the erosive, transporting power of die water* On the Vfhole 
die kamisch and tamarisks w'ere more abundant in this locality than they bad been 
four years before. My guide, Avollu, who on that occasion al.so acted as my cice- 
roKCy assured me diat the channel from the Mardak-kbl began to form the year 
after my visit, but it was not until that very year (1900) that it grew to any 
great sire* 



Fig. 411* THE tow Ricirr rase or the ilee, just oftosite kuu^tscmere. 


The Stream w'hich issues from die river to feed these new lakes had the follow¬ 
ing dimensions: breaddi, 11.06 m.; mean depth, 1,491; mean velocity, o*j85s m,; 
volume, 6*36 cub. m* in the second. Of this volume only a little more than one-lialf, 
or 3.444 cub* m*, reached, as we iiave seen, the &ulak-kbl; the remainder, 3*9 cnb* m*, 
is lost on the way through evaporation and absorption. 
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From the hi^ dunes of Kum-tscheke, we perceived on the right liand of the 
river an extensive complex of marshesj small lakes, and lagoons, with creeks or 
bays, capes, all plentifully supplied witli kamisch, and the whole known as Dsciiajir-ksl. 



rig, ^la. 
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rent- O” jO“™=J' 01 tbe ,4* April, paddled port!, agairut the cur¬ 

rent, and although the river wound a good deal, its windings wore fawn and easv 

popiars, which have reachS ouito ^ ad^er, ^ 

to visit this reoion too anrl 1 -T T' prove tliat water u-sed formerly 

able .0 rl^ZH; ^ f' r** 

grow most luxuriantly at the^sharp bends toghraks 

water swirling gently against the river-banlii anrt Aufun^ (»hay*), with deep 

Toghrak-tscheke, or dTpo^^nd^ and 
dumps. Some ;f the b Jtve wtke^ 

eastern sand, and in such places thp, t way m amongst the outliers of the 

the Tarim and the Il^thtr^ t id ^ T water. jBetween 

however was not visible to us o ' ° 1 at this latitude, a belt of sand, which 

I' “ ""'"e “ "orth-east (N. 55“ E.) storln tiico 
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ra^g, bringing with it Its usual accompaniment, tlie dust-haze, so that our view 
was circumscribed. But the high banks and abundant vegetation screened us from 
the worst of the tempest. 



Fig. 413. VIEW OF TfrE HEX, tjDOxrNO VF-sutEADi FA 9 U mm-TsciiEKE. 


Above the Karaune-tokkan-kol is the Basch-kSt, a sort of division of the 
former, both lakes being fed by the same two canals, ,'‘Ul these small lakes he 
quite close to the right bank of the river, only one or tivo hundred meters distant, 
and have no connection with the Tarim, 

The next lake is the Barat Kutning- 
koli, the biggest of them all; it lies 
a little farther away. The river {llek) 
still continues to present the same 
appearance, being narrow and dispro¬ 
portionately deep, with a sluggish cur¬ 
rent, and perfectly limpid water, which 
glances a blackish green when viewed 
against the predominant yellow and 
green tints of the landscape; in fact, 
it looks like a river of ink. Kamisclt 
grows on die edge of the bank, for 
it is only where die sand actually 
touches the loops that the banks arc 



Fig. 414, TDGHaAX'TSCUeXE. 
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bare of vegetation. Trunks of trees and kamisch stubble lie rocking on the water, 
and where tl^y fall to come up to the surface they constitute a clanger for the 
canoes. The poplars hereabouts are said to be in general about 40 years old. 



*'’ 8 - 4’S' TH£ ILTE a LITT 1 .E ABOVE ItL'JI-TSCHEKa. 


After this VK ri^od the important point «*ere the lleK receives, on its left 
OT ^lem bank. Its tribute from the Arka-klM and the other lakes situated north of it. 
At Its Mtraiiec mto the ma the month of the connecting canal is rather narrou-, but 

rnnH. .1- — ■ ^ ^ A little hit higher op 

X “ X 'T 'I'*^ iiKlgnificant bra^h, it too hiddem 

« ‘«<g* in o poshion to complete my map of 

the chain of e X of Kum-Lscheke is derived wholly and solely fiom 

’I ■ 7 >-'>«rtained. that dm 

o^rt^Ukm ft d^ mWKT “hat the only discharge out 

really does come from'we sM ‘ ”■* 

or ■» t>« Wt bank 

the overgrown dunes on the left (east^l tanL™^T^^’'’T?-'"® "* 

iLii teastem) bank. The nver-bed is shallow, and 
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consequently the ctirrent is pretty swift, as appears from the section appended her^ 
with. Ihetice our course was south-west as far as a point where a not inconsi- 
dcrahle portion of the volume turns into the Barat Kiulning-kdli. Although the en¬ 
trance {agkts) is single, tlie stream soon divides into two canaSs, one broad, the other 
narrow; both traverse a broken poplar forest until they reach the lake, which is so 
far distant that it cannot be seett even from the top of the high tamarisk-mounds. 
A little above this point we encamped (No, XXXV) amongst the sand-hills, tama- 
risk-moiinds, and ilead toghraks. llience we saw N« 55 * southern part of the 

Arka-ktil, with a pretty large area of open vrater, which became lost to siglit north¬ 
wards amongst die reeds. Tlie space intervening betwettn the lick and die Arka- 
kdl is occupied by long ridges of sand and by tamarisk-mounds, with an occa¬ 
sional toghrak, dead or living, amongst them. Tire eastern sliore of the lake was 
lost in the haze, but I kncAV what it was like from ha\Tng seen it in 1896. 



Fig. 416. THE ILEK SEAR TOGHRAK-T 5 CHEKE. 


During the course of the day I obtained the following measurements: at Kum- 
ischeke, breadth, 16.75 ? depth, 2,760 m.; mean velocity, 0.5134 m.; volume, 

*3.73 cub. m. in the second. 'Ihe last preceding measurement below the Sadak-kbl 
had resulted in a volume of rS.fio cub. m. in the second. Adding to this the 6.36 
cub. m. of the Mardak-ktil stream, we get a volume of 24,96 cub. m., or i.i cub. m, 
more than at Kum-tscheke. Considering the loss of water by tlie way, one would 
have expected the contrary; but possibly the llek had dropped somewhat iluring 
die three days. Anyway the river had lost 5.1:3 cub. m, between the Lajlik-tarim 

and Kum-tscheke. 1 > 1 

The canal from the Arka-kol was difficult to measure because of the kamisch. 

Aldiough its embouchure was 25.66 m. across, the actual current was only 3.65 

yfurniy IM Cattmt Afia. 
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m, broad; amongst the reeds and in the lagoon on the left tile flow was very 
feeble. Confining ourselves to the actual current, we obtained a mean depth of 
2.163 m., a mean velocitj' of 0.39? m,, and a volume of 4,0 cub. m, Esttmating at 
2 cub. m, the amount that flows through tlie lagoon and the reeds plus that which 
makes its way through the tiny upj>cr branch, we get a total of about 6 cub. m, 
for the entire volume issuing from the Arka-kbl, or exactly one-half tlie amount 
(la.ij cub. m.) which 1 ascertalnwl In the upper tlek (the Ordak-jaghutsch-tarim) In 
the beginning of .April 1896, and which, in view' of the stability of die Kontsche- 
darja, liad probably not essentially altered during the four years. These 12. tz cub. m. 




Fig. 417. Right. 0 ‘+ 4 ^ 


UrcadOi t6.rf 


11 

50 

47 


59 

67 


4 vft 

6S 

7 ^ 

70 

67 

7 J 


2^ = depth* J^L 

33 

Si 

45 I velcMily, 


The nek jit Kum-tschekei April i4. Scale 


f ; ^oop 


do not however represent the whole of die volume which enters the chain of the 
Kara-kfd lakes, and in point of actual fact tjicse do absorb a good deal more than 
6 cub. m. Even though the whole of the is.n cub. m. entered these big lakes, pro¬ 
bably not one drop woukl flow' out of diem. In diat case they would be like the 
Kara-koschiin. though this receives an incomparably greater amount of water, and 
would form a terminal lake for die northern Ilek. From wliat 1 liave said above, 
t will be es'ident that at Kum-tscheke only about one-fourth of the volume of die 

that it k Consequently the Tarim which 
determines the shifting of the river-bed towards the cast. 



i.j* I.J4 — depth. 
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3* 4-1 I , . 

47 77 4M I 

•n» , 1 » 1 . ^ ^ _ 


mean 


At LsIamnJng-uji are obtained the 
depth, m.; mean velocity, 


following measurements; breadth, 18.55 m., 
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second. At KiiTn'-Lscheke the volume was 23.J1 cub- m., and of this 6 cub. m, came 
from the Arka-kbl, Hence we should have expected to get at the vcr>' most at 
Islamning-uji only >7.7 cuK m., instead of which we have 22.71 cub. m. Atlding this 
to the amount which comes through the kok-ala of the Arka-kbl, and we obtain a 
total of nearly 29 cub. m. in tlie second. Thus on the short stretch between 
Kuju-sdi and Kum-tscheke, the river loses 5 cub, m., this amount being absorbed by 
the numerous marginal lakes and marshes. '^Tlie vTolume at Islamning^uji amounted 
how'ever to very nearly one'f[uarter of the volume of the T arim at Schirgc~tscliapghafii, 
this last having been ioi.s<i cub. tn. on 19th April. 
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Finally we measured, just below our camp, Urn volume that goes to the Barat 
Kulning-kdli, taking the measurements close to the mouth of die canal, with the follow¬ 
ing results: breadth, 10.60 m.; mean depth, i.im m,; mean velocity, o, 4 S» "i.; and 
volume, 5.39 cub, m. in the second. Of this amount only a very’ small portion re¬ 
turns to the river through die lower canal of the Barat Kulning-koli, the current in 
which ivas at diat time barely distinguishable. The upfmr canal is said to dry up 



brcarllh = lO.t m. The channel lu barat KuIiang-tOl; A])ril 14. bcole = 1 : job. 

completely in the height of summer, thus cutting the lake off from the river, in con¬ 
sequence of which it shrinks considerably- If this statement is correct, and 1 believe 
it is, it means that in the summer the llek drops i.si m. (see the section measured 
above) below its present level. Probably the drop is even greater, for in July it is 
said to be possible to ford the river in several places on foot, a thing we could not 
have done then at a single sjmt, even with camels. 
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Measuring the river once more at our camp on the morning of 25th April, 
we obtained the following re-^lts: breadth, 20.90 m.; mean depth, 2.379 tn.; mean 
\relocity, 0.4614 m,; voliimcj 21.9S cub. m, in the second — results which were un^ 
expectedly low. At Islamning-uji the volume had been 22,71 cub, m.; a short distance 
above at our camp, and not t|uiie tw'enty hours later, it was a 1.93 cub. m., and yet 
there had been a loss of 5.39 cub. m., contributed to the marginal lakes. Thus 
there ought to have been a volume of 28.1 cub. m. The causes of this oscillation 
are twofold. In the first place it is perfectly plain that there must be several canals 
,'hidden .amongst the reeds on the right bank, and screened from observation on the 
river; and in the second place, it b obvious that not all this volume is .derived from 
the lakc.s, for they always act as regulators of the amount of water, preventmg 
great and sudden clianges, but It must have come from river-arms widi vary¬ 
ing leveb. 
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a. t -L* 1 ri 1 * t ^ I^lamninj^-uji and at our Cartip No. XXXV 

stnkmgly alike; and indeed it is quite natural they should be. seeing that both 
were taken m loops pomimg eastwards, and that, while the left bank of each pene- 
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ably shallow, anti the greatest tlepilis a remark- 
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possibly by the sand being blown from the T '^r 
against both these agencies the right bank is prolLiX^' 






AN EXCUKSION UP THE EASTERN WATERWAY Of THE TARIJL DELTA. 477 

rVom Camp No. XXXV we Lraversed a coupk of sharp bends until we came 
to the point where tlic Solkk-akin (the Stagnant or Suspended Current) entera the 
river from tlte northi *f*lns channel Jormerly earned the Ilekf until, according to 
what 1 was given to understand, it was deserted by the river about a score of 
years ago, though the bed itself is still full of water. LeaWng tlus on our right 
(i. e. on the left bank), we turned in upon the lakes which give rise to the tick, 
steering towards the north-west. The first of these is the 'rokalcschti niandscharighi, 
with depth-s amounting to 4 nu The kamisch is here verj^ high and strong, and 
tlirough it winds a narrow passage, the Osagh-koghul. The next lake, the Podulaklik- 
kdl, is 2.S m. Jeep. Here iliere are several tunoel-Iike tecliapghai^s, narrow and diffi¬ 
cult, through the dense kamisch, which seems as though it were smothering and 
stilling the young green shoots of spring, dial arc endeavouring to force themselves 
up between its coarse yellow stalks. In order to aftbrd die young growths breath¬ 
ing .space, it is customary early in the spring to set fire to the old kamisch, and 
indeed we already observed big black patches' of burnt reeds in two or three places. 
Next in the chain of lakes come the Kum-kdl, with deptlis of 4-4i'i 4 'j 3 i and 6,73 ni., 
and the 'I’osghak-tschanLschdi, with 3.4* and 4.5* as m maximum depths. Almost 
eveiy'wherc there was a perceptible current, slight indeixl in die lakes, but in the 
Lschapghans quite as lively as in the Ilek. In the last two lakes there were 
no less than 56 fishing-nets set, and their owners were busy ovcrliauling them 
as we passed. 'I'he nets were quite short and were fastened to two poles 
stuck into die bottoms of the channels; the natives call them mandscharj in 
contradistinction to the long net.s without poles, which they call As re¬ 

gards the fish. [ was told that the lean ones come from the Tarim higher up, 
but that the fat ones belong to the lakes. Fishing, I may add, is also carried 
on in the lakes. 

'ITie two huts of the little village of I’osghak-tschanLschdi, situated on the reed- 
grown bank, embraced 3 ujlik of 19 persons In all. These people do not possess 
any ground at Xscharklik. "^rhey settled here seven years ago. This lake is evident¬ 
ly the one that Koslofi' calls Soghot, for it was at Soghot that these people dwelt 
formerly. But in supposing that the Arka-kol which I discovered is identical with 
his lake Soghot, KosloflT is in error. For, apart from the fact that Soghot never 
was a lake at all, but merely a boldschemal or abandoned loop on the left 1>,i.nk 
of the Tarim, which does not contain water even all the year roimd, there exists 
between dm Arka-kbl and die spot where Soghot formerly stood, yet another lake, 
namely the Tosghak-tschantschdi. In fact it is impossible to get any clear concep¬ 
tion of tills tangle of lakes, marshes, and old and new river-arms without personally 
visiting the region, and mapping diem in the fullest detail. The natives declare, 
that the lake of Tosghak-tschantschdi has been in existence for over twenty years, 
and before it arose the country was tschol^ or iwaste>; but this is rendered im¬ 
probable by die old and magnificent toghraks which grow on die banks of the 
larim. Probably what is true of the river lower down applies also here, namely 
diat a former irrigation period wm followed by a waterless period, during which 
however the poplars did not wither, it is evidently this intervening period that the 
natives refer to. 
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Between Tosghak-tschantschdi and the Tanm at Soghot tljcre is a narrow 
strip of low dunes, something like 3 km. across. Now it is clear that a belt of 
sand which is interpolated in this manner betw'een these tw'o winding waterways, 
and between their wind-sheltering forests, must have originated at a time when ^e 
country presented quite a different aspect from wimt it docs now'* It cannot have 
accumulated here even during die waterless period of the llek; it must have been 
deposited at a time when the water of the united Tarim and Kontsche-darja was 
discharged into the old I-op-nor* 

Tosghak-tschantschdi belongs to the administrative district, or iabesl, of Ti- 
kenllk, and Kum-tscliekc to that of Tscliarklik; hence tjie boiirKlary between the 
two districts runs between these two places. 

We now steered north-east across the lake (depth, 3' 3 * ^od so returned 
to the Sollak-akin (also called Kona-akin), the oJd bed of the llek, wliich here is 
abo used by the water. Hence it is only dmt part of the river-bed which lies east 
of Tosghak-tschantschdi w hich was deserted about so years ago. In this upper part of 
the Sollak-akin the current was extraordinarily slow, often imperceptible, a result partly 
due to its great depth, 7*5 partly to tlie fact tltat there were other currents 
running through the reeds. On tite whole this river-bed presents precisely the same 
appearance as does the lower lleki the tvater is deep, dark-coloured, and bright, 
and the banks are planted with forest and kamisch. 'I’lien leaving tiiis bed on the 
left, we fJaddltd across a kamisch lake, and into the bay wluch brought us closest 
to the shore of the Arfca-kdi on the east. The tongue of land between the two, 
Sto m* across, consists of low dunes, with a tiny salt-pool in the middle, and soli¬ 
tary' poplars^ and tamarisks. Across this we dragged our canoe, a smailer one than 
we usex before. On the western shore of the lake the dunes are pretty high, and 
the reeds all round its shores are tolerably thick. In the creek where we first atj- 

told, namely that fishing is carried on in die Arka-kbl. 
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THE ARKA-KOL. TAJEK-kOL, KARA-KOL. ETC. 


In this little trip I was accompanied by tivo men of Tosghak-tschantscht]], one 
of them being a certain Barat Kullu, from whom die first-mentioned lake of Barat 
Kiilning-k5l derives its name (a proof, by the way, that diLs little lake is a perfeedy 
new creation), and by a fisherman from the Arka-kbl, who piloted die way in a 
small canoe, 'Fhe fact that we had to cross the tongue of land on foot, and that 
it Ls traversed by a distinct footpath, is a proof that there exLsts no water-connec- 
lion between the lick and the Arka-k5l, but that they belong to dififerent water¬ 
ways, as also that the hydrography of this region is more intricate tlian I believed 
on die occasion of my visit in 1S96. In this lake fislving is only camed on in the 
autumn, when, die level having dropped during the summer, die fish are more easily 
got at. Tlie name Arka-kiil has manifestly been given to it by the inhabitants of 
Tosgliak-tschantschdi or Aiglian, for Arka-kol means the Back or Farther-awray Lake; 
had the lake derived its name from tlie inliabitants of Tikenlik, they would have 
called it the Ajaghi-k5l, or die Lower Lake. 

The Arka-kol sends out arms and ramifications in everj' direction. It consists 
partly of large spaces of open water, hut is also in part overgrown with a dense 
tangle of kamlsch and jakan; in the soutli, where the Kok-ala issues that drains 
it into the IIek, die vegetation is so excepdonalty luxuriant, that even after setting 
it on fire, it would be anything but easy to force a way through it. Here then it 
is a perfect wilderness, into which human beings never by any chance venture, k 
is easy to understand, diat the water which filters tlirough reeds of this description 
enters the Kok-ala as pure and clear as cr^'stal. Year after year fresh generations 
of kamisch spring up in these marshes, and as they do so, they strive their utmost 
to make themselves room by thrusting aside the dried stalks of the preceding year, 
even diough these tower up 6 m. in height, and are two or three centimeters in 
diameter at the base. From diis some idea may be for met! of the immense quan¬ 
tities of organic materials which in this way accumulate in the lower part of 
the lake, where they are collected and compressed by the weight of the w'ater. 
These dense reed-brakes retain the masses of dust and sand which drop amongst 
them, and as the years go by the whole forms a continually growing barrier or 
natural dam, w*hich holds up the water above It, while the lake broadens and ex¬ 
pands. Indeed I ivas told that the Kok-ala forms cataracts below the lake. And 
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in the changcablcness of the hydrographical dLstributioo this factor again plays a by 
no means nnimportant part; as we shall ascertain suhsefjueiitly, kamisch is one of the 
factors which helps to (ill up the basin of the Kara-koschiin. 

A gentle current can be detected in the narrow passages iboltif) between tiie 
tamarisk-mounds, which rise straight out of the water. One of these passages is called 
Kti^huj Pavan-jaghatech-Lscheken-lx>ito. Broader passages arc called belt a term 
tliat is applieti in mountainous tiistricts to a flat, easy pass. To the south of the 
western part of the lake tltere is a patch of barren dunes of somewhat imposing 
dimensions. On the whole the Arka-kbt is considerably deeper than the Kara- 
koschun; the greatest depths we obtained being 5.2s, 5.48, 7. *3, and 5,30 m., so tliat 
this depression is more accentuated than that of the Kara-koscliun, Hence we have 
rea.son to suspect, that the Kara-koscluin is older than the i\rka-kcil in its present 
form, for the former is more filled up, tltough this is only to a ver^* slight extent 
caused by the W'ater remaining stationary in it; whereas the current runs right across 
the Arka-kol, while the barrier at its southern end prevents any solid material from 
leaving the lake. 



tig. 411, A VSKV UUtECUUtK irjORlW os THE EASTEItN SUORC OP AttRA'-XOl.; TIfE DARK rARtS ARE 

WATER, THE white I.AKIi, 


Upon reaching the point where the water is drawn into the Kok-ala. we 
changwl OUT course and |}roccc<!ed up the ea.sttTn side of the lake, that 1 might 
lu«'C yet another glance at the chaos of tamarisk-mounds, creeks, small dunes, ka¬ 
misch, and togbraks through which I had so much difficulty in forcing my way in 
1896. hrom the top of a mound I was enabled to see how excessively dmded and 
i^egular the shore-line is. especially in consequence of the broken surface and the 
ihoii^ds of ^larisk-mounds, amongst which the lake shoots out its ramifications 
in the shape of minor fjords and lagoons; and inside these there are several sheets 
of water, slightly salt and cut off from the rest of the lake. While some of the 
^.ansk-moon* are wircly surrounded by «u:r, others are dasped by it after 

“mw ^ yellow sand. Va.<a eapaiuses of kamisch and jikan L 
broken off alK)ut one decimeter above the surface of the water, givine them the 
Sjp^nce elds of stutolc which the reapingmuchinc hLsVi^ 

IrerhiZ d,^T. • ^ “P. I^Hcvel had Lrn one dcci- 

ulanations that w * explanation is contradicted by otlier ex¬ 
planations that were given to me subsequeuily. ' 

The yellow kaimsch-fields extended ass far rr\ ri.o » _*i. ,. 

until ihev Jurr, *u * ^ ^ 

u«U they melted mto the vegetatmn of d,e next mamh, U« Tajek-khl. After tlus 
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reconnaissance we paddled back to our pouit of departure, passing on the way a 
big patch of sand called Bussup-tUischken-kum, a name implying that a good deal of 
it has been already washeti away. On the west shore of the lake too there are 
not a few toghraks. The ice was said to have broken op iV* months before on the 
lakes, but two months before on the ri\-ens. In the Arka-kol the water had never 
before stood so high as it did that year, the cause assigned being an augmented 
infloiv from the Tschivilik-kbl. 



Fig. 4*^. THE LAEE OF TOSCHAt'TSCttANTSCimi, 


On i 6 th April we paddled back from Camp No. XXXVI to the village of 
Tosghak-tschantschdi, and thence northwards through the reeds, and across some small 
lakes of the usual character, diversified by islands, capes, and reedy tunneLs, the kamisclv 
being very tall and strong. The greatest depths live sounded were 3.30P 3 * 7 ^ 

4.90 m. At S. 30® W. from a point just north of the village there is said to be a 
small dasehi (salt-pool) called Schirdake-attasi-avul-tschapglian, surrounded by dunes 
wltli vegetation and tamarisk-mounds. On the left (west) amongst the reeds is the 
mouth of a small canal called Jangi-tarimning-ilek, a confusing name, for there is .said 
to be an old river-bed just here through which formerly the entire discharge lu^d 
to be poured. The larger channel ive were following is called the Jangi-tarim. 
It U fenced in entirety by reeds. As a rule the current was extremely slow; only 
once did it amount to as much as o.« m. On the east side we passed another old 
river-bed, the Aru-akkan, Eta mouth still quite distinct. Immediately above tliat 

ytttrtity m Cmtrvi Ma. 
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OUT river is Joined by the A\Tj-g5lnie-kadaghan-Dek, a branch emanating from 
the Tajek-kbl. Unfortunately it was not pos-^ble to measure its volume anywhere, 
for it is entirely hidden amongst the kamisch, and is in fact more like a Jake over¬ 
flow, There was but a narrow channel open through the reeds, with a moderate 
current running through it. It is an interesting fact, deserving of mention, that the 



of lakes. Even though the oudet of the Arka-kol should become stopped up until 
reeds and other material, the water will always be able to find its ivay out through 
the Tajek'kbl arm diat 1 iiave mentioned, and possibly there arc several other si¬ 
milar arms hidden amongst the reeds. Here our ilek, or the Jangi-tarim, w'as 7.44 
m, deep. On its w-est side lies the little marginal lake of Karaun^tokkan-dschajir; 
and above it are some poplars of medium age. On the east bank there are nothing 
but tamansk-mounds and small outliers of sand scooped out of the river—bends* 
Another marginal lake, quite close to the west side of the rh er, is called Tollbndbni- 
kbli. At a sandy bend (ICum-tscheke), called Kbtdrbma, we measured out in the 
middle^ of the stream the great deptJi of la.jj m., the greatest I have ever mea¬ 
sured m any river in the Tarim ^stem, and indeed the second deepest sounding 1 
have taken an>Tvbere in the whole of tlie Lop country-. In die large desert lakes 
on the right hank of die Tarim the greatest depth was only 11 m. Absolutelv the 





icK reeds, and these in their turn are bordered by 
amongst wliicli I travelled in 1896. West, north- 
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west, north, and N. so® H. was an ocean of reeds, interrupted at intervals by patches 
of open water. Onr Ilek is separated from the lake by a long, narrow ridge of 
sand, witli living and dead tamarisks, as well as lusty poplars. Tliese last ako ac¬ 
company the left bank of the river throughout, whereas the right bank is lined with 
nothing but kamLsch and perplexing marginal lagoons, which rendered it in^possiblc 
to measure the river, bar away In tire west the extensive marshes appearetl 
to be likewise bordered by sand-ridges w'ith tamarisks. One would be tempted 
to set down tlie entire expanse as a single gigantic marsh, were it not dial the 
eastern waterway of the i'VvuUo-kdl and Arka-kbl forms an independent system, 
distinctly separated from our Ilek by die long, narrow ridges of sand. This arrange¬ 
ment is however peculiar, in so far as the Ilek lies only one kilometer west of the 
lacustrine chain, and yet these cannot be regarded as being its marginal lakes. One 
thing is at any rate certain, diat it k anything but easy to map a marsh, a labyrinth 
of river-arms and lakes, amongst which the hydrographical distribution is subject 
to such incessant and such sudden changes. The only thing that can be done is 
to proceed as I did, namely trace out one of the main arteries, and ascertain how 
the other ivaterways and basins are arranged on each side of it 

At this point, dien, 710 meters from the west shore of the Tajek-kdl, we 
encamped! and as we had done at the Arka-kbl, we carried a canoe over-land and 
launched it on the lake. This lake is evidently bigger than the Arka-kol; the popl^ 
beside die upper part of the Arka-kdl were visible S. 70“ E. The natives describe 
the ^\rka-kai as being that is dong and narrow's, but the Tajek-kdl as being 

or sfounds in shape. The dtores of this latter, again, are almost everywhere 
smothered in reeds, so that a couple of transverse intersecting lines across the lake 
are not sufficient to afford an idea of its outline. At first it was not easy to get out 
of the thick belt of reeds which border the western shore, and reach the foot of the 
separating ridge of sand: but we did succeed at last, and tlien found ourselves on 
die edge of a wide expanse of open water, with a little island, consisting of a single 
large tamarisk-mound, on our right. Out in die middle of the l^e the current set¬ 
ting towards the Arka-kSl, although sluggish, was nevertheless distinguishable. Oe 
ncrally the lake is so deep that its bottom is seldom visible. The natives know 
very well where the deepest pans are, and these we now sounded, obtaining depths 
of S.JO, 9.5,, 6.9a, 4.03, 4*?“. ni. Unfortunately we were unable to force 

Our way through the tangled reed-brakes on the east side of the lake to the dunes 
and tamarisk-mounds lying only a few hundred meters beyond. Accordingly we 
turned north, and paddled with die current, though it was so gentle that we sel¬ 
dom noticed it. On the left we had Karaune-tokkan-toghrak, or tlte Poplar in which 
the Karaune-bird lay's its Eggs. At a spot close beside this, where the current was 
plainly perceptible, it is called Karaune-tokkan-ilek. Both the karaun^, a big black 
swimming bird, and wild-duck are very plendfol here. We saw two or three fisher¬ 
men from Tosghak-tschantschdi busy plundering the nests of the iatt^, ITie next 
place where the current w'as distinguishable is called Mandschar-baskan-ilek. Then we 
travelled south, crossing two tongues of land and a pool, I he next name is Tasch 
tane-kbli. Here too the lakes and their several parts are named after the men 
who began fishing in them, and claimed the sole rights to fish there. Two such 
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parts of a lake soiitli of our route are knoaTi as Tokt 3 ghone-k 5 {& and Aasane-kolo; 
and Sait Bakini*kakbasi is a small lake lying S. 20* W. Here again fishing is only 
carried on in the autumn after the water has dropped. North of our route we ob¬ 
served during the ^cater part of the day sand-ridges heUJ togetlier by scanty 
vegetation, llic Tajek-kbl is really connected widv the Kara-kbl, aJtliough impene¬ 
trable reed-brakes strctdv between them. 


At this camp we were tormented by gnats, which filled the air in perfect 
clouds; we were therefore glad to be off again shortly before sunrise on the mor¬ 
ning of 27tJi April, whilst the air was still cool from the night, though unfortunately 
it did not long remain so, for the hot season had now set in in earnest in tills 
region. \\-c had not gone far before it began to blow pretty strongly across the 
marshes^ from the south-west, and altliough it was a soft, warm wind like the si¬ 
moom, it ncvettlicless caused tlie air to circulate and kept the gnats at a distance. 
We were now proceeding up the liek. It stlij preserved the same character and 
appeanincc as heretofore, r. e, it was smothered in kamisch, and thus was more 
like a i^age through a reedy lake than an actual river; on tlie west the kamisch 
jangal (forest) extended in fact as far as we could see. On both sides of our route 
tlierc wTre lakes and marshes, though on the east the bdt oflakes was but narrow, 
we cou d see from tlie rounded sand-ridges, tamarisk-mounds, and poplars which 
owered above the k^i.^. The features of this peculiar region are illustrated in 
the accompanying btde ^etch-map: the only fixed points for the eyes to rest upon 
are the firm ground of the sand-hnis on the east of the lakes. The river gives the 
impression of not flowing along any deflnite bed, but of making its way through 
an inex ricable t^gie of lakes and marshes. Nevertheless it keeps open a passaS 

It aows IS too deep for the reeds to establish themselves in it 

Our direction was north, with an inclination to the east, until we came to 
^ uji s^l'take-iij, a hut standing amongst dunes planted witli toghraks where we 

Ts'i'i^ritibrJi T weeroLd ovjria;: 

lountS to !’ its depth 

d^pgLltave T 

m- n.™ :tl^ Xu to "----Xtunncl. 

some places the prostrate reeds, which grew ^n ^'’^rn ^of ^ fcanoes. In 
one of my men was easily able to walk th,. tn' ^ compact that 

as instructive to see .vkh ^nX 11 T ^ mtcresting as well 

fine material, with which In sorincr tnjportant b the part played by the 

b loaded in filling up 

kamisch 1 was able to get it almcwf f along a single long stalk of 

cibly impressed by Z ^1,“ ^ Ie ka T ‘ 

togetlier die matter that floats in th Possesses of retaining and binding 

floats m the atmosphere. This falls, as 1 have already 
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Stated, tliroujjhoiit tlie whole of the country, but while tlmt which alights upon dry 
land is whirl eti up again by the next storm, that which drops amongst the kamisch 
remains immovable. Nay more, tltose strata of tlte atmosphere which sweep through 
the kamuich undoubtedly discharge amongst it a quantity of the matter with which they 
are laden, and which consequently contributes to tivc >shalIow'ing* of the lake-basin 
into wlticli it settles. The dissimularicy between land and w'ater in this respect is 
one of the most important of die factors wluch cooperate to produce tiie incessant 
changes going on in that region, a dissitiuilarity wliich, as we shall subHequendy hnd, is 
especially marked in the Desert of Lop. While matter Ls being constantly abstracted 
from the land surfaces, it is ymultaneously just as unceasingly being accumulated 
in the water areas. In odier words, it is another form of the levelling work per¬ 
formed by the agency of the wind. 

The seed-vessels of the jskan would now at the least touch whirl up and 
scatter through the air like smoke. Ihe vegetation in this region is so luxuriant 
that it is amazing it has not smothered 
itself in the plethora of its own excess- 
Only once or twice did our w'indi ng 
course lead us across small patches of 
open water, ten or a dozen meters in 
diameter. It was still identically the 
same lake we were in, it being the 
western part that is thus overgrown 
with kamLsch. The water which Issues 
from this lake, die Suji-sarik’'k 6 !, after 
thus fiitering through die reeds, pours 
itself into the llek, the stream we had 
just paddled up. It was quite a relief 
to get out upon the llek again, which, 
although its velocity did indeed in¬ 
crease as we advanced, still continued 
to bear litde reseinblance to a river* 

Opposite to a satma, standing on a hill on the right bank, Chodscbam“j®rni-uji by 
name, die velocity measured 0.74 m. in the sccotkI, while die depth was 5** 
die north, and a little way back from the river, is an iRolatwl group of poplars, be¬ 
longing to die forest which is stated to he betn^een die i scbivilik-kbl and die Isara 
kbl| the name given to it is Aral-toghrak, or the Poplar Island. After that poplars 
straggle for some distance along both banks. On the left is a sand-hill known as 
Janek, On the right (south) we passed a boldschemal amongst the reeds, and over 
against that we crossed a small lake-basTn. Then for a short stretch the rii er be¬ 
comes entirely lost m After we had passed die hill of Daukt Kismak- 

kurghan, firm ground became more general on both sides. 

point we came to was Janek-baschini-arelisch, where the nver di 
vides into dvo branches. The one on the left is that whicli we had liiiherto navigated; 
the one on the right that which, increasingly augmented from lake and m^h, 
eventually joins the Jatim“tarim just above Afghan. Previously to that it is said to 









436 


THE TARIM DELTA. 


pass Uwough the Tosghak-tschantschdi, so that It is intimately interlaced with tlie 
waterway we had recendy navigated. 

After that there appears continuous firm ground, sand dotted over with single 
poplars on die right, i. e. the left bank. At Sdiarkunin, on die same side of the 
river, are three huts, defsertod four years ago. Here too the river is joined by 
several small arms, which drain out of lakes that are either parts of the Tschivtlik-kG], 
or off shoots from it, and which, when the river drops, form small cataracts or waterfalls 
{scharkuritn). At that time, w'hen the spring Roods were at their height, the velocity 
was o.9sb m. in the second, so that it was tempting for our canoe-men, Then, turning 
south-we.st, and threading a series of tschapghans and small lakes, widi numerous 
poplars showing on bodi sides above the reeds, we approached the village of TSgir” 
miin, which Is known to us from our Febmary' excursion. It Is tliere that the lowest 
emissary' of die 1 schivilik*kb1 discharges uito the Jcitim'tarimi and there too, on one 
of the arms, stands the mill from whicli the village derives its name; it w'as then 
liartl at work. Itere we disembarked, and made our Camp No. XXXVIIL 

After a little trip to the village of Schejtlar, where we had encamped in 
February, and where I consequently' was able to connect the topographical results 
of both excursions, we measured the river at Tagirman, ami vdth the following 
result: breadth, a8.to m.; mean depth, 1,593 m.; mean velocity, 0.4964 m.; and volume, 
i2.4t (mb. m. Thus amount, which is thus abstracted from the Ilek of Kum-tscheke, 
is derived from Arelisch (called above Tschong-areiisch), and proceeds south tlirough 

irrepil^ windings as far as Arghan, with dumps of poplars at intervals along 
Its banks. ** 



j;XL.raiZr„ r >'■' of U.k aoo.pli«u, 
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extent that there has been a general rise of levd throughout the entire ea.stem 
s)T5tem of waterways, 'Hie Tschivilik-kOl is said to drain in tlvree different tlirecrions. 
1 'he emissary wliich unites with the Bos-ilek, and thus is destined to enter the A\'ullu- 
kol, is called the KunLschekisch^ia-* The second emissary', which proceetk to the 
Suji-sarik“k 5 l, is called the Ghol-sala, or Kok-ala^ and unites with the Jatim-tarim, 
The third emissary, the waterway' we last paddled down, which likewise becomes 
for a ^ort distance lost in the reeds of the Suji'^rik-kol, is called first the Ettek- 
then the Jangi^tarim, and finally the Uek. Hence die second emissary and die 
third intermingle their waters in the Suji-sarik-k 51 before they again separate. Pro¬ 
perly speaking, the Ghol-sala consists, at all events it did that year, of several branches, 
and of tliese tw-o are large, and form falls of more than one meter in height. The 
low'er of these tw'o branches discharges immediately above Camp No. XXXVIH, the 
upper one a good bit higher up, while a third branch, (juite small, is the one that 
drives the mill of Tagirman. All three branches issue from lakes and marshes, 
which are directly' connected with, or rather constitute, the lowest and most southerly 
extensions of the Tschivillik-kbl. The Jadm-tarim has its own bed from Arelisch to 
Arghan, and in the vicinity of this last picks up on the left (see pp. 19? t 93 ) 

misdiek-kok-ala, the U-ginning of which we passed on our left just below Scharkurim. 
Tills river, the Jemischek, and the branches of the Ghol-sala carry all tlie water 
that goes to .Arghan; the rest of its discharge flows into the eastern watenvay, 
and so eventually into the Karaunclik'kbl, near Schirge-techapghani. And as the 
Kara-kol at all events discharges into die Suji-sarik-kbl, it rauUs that not all of 
die discharge of the Kontsche-darja finds its way into the Tajek-kol and Arka-kdl, 
and die Kok-ala of the latter. As a matter of fact, die KontscheJarja by no 
means forms a hj'drographical system to itself, but is distributed, and mingles with 
the water of the Tarim. How far the circumstances in 1S96 were the same as they 
were in 1900 it would be difficult to say'. One thing at any' rate is certain, namely 
that in the former year the Laschin-darja was nothing like so hig as it was in the 
By my joutntiy of 189^ ^ dt^tcrnuncJ t!it* whole tastem boundEfy of tku 
Tarim delta, and proved that no w'ater proceeds farther to die east. On this pre¬ 
sent occasion I was in the lieart of the watery' labyrinth, which I succeeded in di^ 
entangling, though it was a trying and wearisome task, Nor should I be one bit 
suqirised to learn that the distribution of die water in that delta is now at the 
time of writing (J904) different from what it was in (900- 

My informant then went on to tell me, Uiat he had come to Schejtlar and 
Tiigirman 24 years liefore in quest of fresh pasture-grounds. What he was in 
search of he indeed found, but there was no water; and it was not until two years 
had passcxl, or about 1878, that the water began to make its appearance there. 
Shortly before it did so, the depression of the Tschivilik-kol becanie fiUed. and si¬ 
multaneously with this die Jatim-tarim originated at Arelisch in a district which had 
hidiLTto borne no name. In the autumn of 1S96 tb« Tschivllik-kol had risen a great 
deal in consequence of the very considerable increase in the volume of the L^hin- 
darja. Nevertheless the level had never been liigher dian it was in 1900; it had 


* The word sala enetans in this locidily >river-anii>. 
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not risen so high even at the liJgh-watcr pericKl of the preceding autumn, for under 
ordinary circunuitances the autumn Hood ts wont to be considerabty bigger titan 
that of die spring (mus-suji). In spite however of the expanston of the Tsehivilik- 
kciL complaints were rife that the fishing is deteriorating, because the lake threatens 
to be encroached upon to sucIt a serious extent by the kaniisch. 

Tlie J^tim-tarim had already begun to subside; and in two months it w'ould 
be kurnk (drj-), that is w'lthout current, thougli pools survive in its bed all summer. 
In lids condition it remains for fully two months, then in the end of August, or 
beginning of September, a fresh Hood comes down. During tlte winter tlie le\‘el 
drops again considerably, as we have seen, for instance, during the past February, 
when the ice-sheet sagged in the middle. All these statements confirm tlie opinion 
I had already formed, that the meridional portion of the lower Tarim has fjcgun 
to turn back again towards the east. And if any doubt on the point remains, it 
will Ije instantly removed, when we call tn mind the presence of the dry'river-bed, 
the Kttek-tanm, on the wcjit, and the new channel, tlie Jangt-tarim, on die east. 

Using the Higirman of Scliejtlar as a base for our operations, w'e spent the 
sSlh April in making two or diree e.\cujf5ions in the neighbourhood, hlixt I got 
Muhamed Kmin and another fisliemian to paddle me to die luit of Scharkurun on 
ihu Lttek-sala, Hie rtiil beginning of the Ilek, and from there 1 went over on foot 
to tJie kara-kol. Thu distance measured 4145 m. — 5554 paces in going and 
5551 paces m retummg so that this meUiotl of counting one^s i>ace.s does give 
pretty reliable results. The strip of land between the Ilek and the western sLre 
of the lake we cro^d in a north-easterly direction. It h dmsibte into diree zones. 

• ) A western wah scattered toghraks of medium age. kamisch, living tamarisks, 
tanian^-mounds, little pools of salt water; in four of the deepest plac^ the wate; 
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were like baths, Wc managed however to keep afloat by dinging to the shelter 
of the kamtsch, and in that way made a circuit of llie open part of the lake; tin's 
however, in comparison with the reed“free basins of the Arka"kb 1 and tlie Tajek* 
kbl. Is of ver>' small area. In fact, this lake, the Kara-kol. Is considered to be the 
same size as the Tschivilik-kbl, tlic only difTcrence l>dog that the former is for tlie 
most part overgrown with kamkeh, 'llie marshes and areas of open water which, 
on the strength of Insufficient dafit 1 in [896 took to be the TfichivUik'’kdi, belong 
in reality to tlie Kara-kol* TTiis lake is tO'lerably deep * 4 * 3 *’' 5 ’^i’ 6*js m* 

and we neitiicr discovered shallow places nor observed islets of taniarisk-mounds 



Fig. 4 i 6 . SCATt^ftEll KAHfSClJ Iff THE OPEN TARTS OT ICflR 







projecting anywhere above the surface. On the other hand, the reeds frequently 
grosv in 2 to 3 m, deptli of water, anti stick up in dumps and sheaves. This great 
mass of kamisch extends southwards until it comes into contact with the kamisdi- 
e Suji-sarik-kol; w'ere it not for diis obstacle one would be able to paddle 
out 01 tne one lake into the other. In fact, die two really constitute but one 
Sake, the only division between diem being the kamisch, and their difference of 
name. Tlie word M means in general diose parts only into wliich canoes are 
able to penetrate, and fishing and egg-collecting tian be carried on. On the east 
die Kara-kol is separatetl from die northern part of die Tajek-kbl by a strip of land. 


WEOT 


417^ THE A LITTtEi PELO# ^KAHKlJRUll, 




In the clear water of the Kara-kbl 1 made an interesting obsen^ation, The 
roots of the kamisch and i^arious parts of deca>'ing vegetadon, mingled with clay, 
QO^e, and mud from the bottom, become matted and stuck together in prett)’ big 
cakes, which partly swim on the surface, partly float just underneath it, and some¬ 
times are so large that they appear capable of supporting tlie weight of a man. 
Tliese the nadves call sm. Thus in these marshes and lakes there is taking place 
unceasingly a not inconsiderable formation of turf. Hydrographically this stm play^ 
of coume an important part. As the result of decomposition, gas is developed; this 
caiLses the sim to rise to the surface, and so great is thedr pow^ of transportation 
that thej' even bring with them clay, mud, sand, and other material that have setded 

fttJiH, i» Ctmtr^l Alin. ^ 

















490 


THE TARIS! DELTA. 


at the bottom of the lake. As they naturally travel witli the current, they of course 
gradually close up the mouths of the drainage channels, and thas act as natural 
sluices, raising the level of the lake. Hence they afTbrd an eloquent proof of the 
proi>osition, that it is die decaying vegetation whicli in an essential degree hdjjs to 
hit up tlie depressions. 

On our way back we measured the volume of the Ettek-sala or Ilek at Scliar- 
kunm, where the river gave the accompanying section and yielded the following 
measurements; hreadtli, 29,15 m.; mean deptli, hi.| mean velocity, o.4±43 m,, and 
volume, 38. n aib.m. Of this large amount there was left in the Ilek at Camp No. 
XXXV on 25th April only 21.98 cub.m., so that, disregarding any oscillations of level 
which may have taken place in the intervai, there was a loss of 16 cub.m. in this 
short distance. Of this loss the greater part consisted of water wliich went to aug¬ 
ment the Jemischek-kok-ala tliat unites with die Jatim-tarim at Arghan; while die 
residue is absor1>cil by the marginal lakes and marshes situated on the right side 
of this same watenvay. At all events, the Ilek of Kum-techeke derives its water 
partly from the Ettck-sala, and jxartly from the Kara-kbl t'ia the Suji-sarrk-k6l, thougli 
in what proportion from each it is impossible to say; in both cases alike it is derivetl 
ultimately from the Tscliidlilc-kSl plus the Bos-ileh <see below). Thus the water of 
the Ettek-saJa is thscharged along two main arteries — the Ilek and theJemischek. 
Ls volume constituted one-half of that of die Tarim at Xirtsdiin on the 23rd May; 
nil Muhamed Emm was of opinion, that within a few years the entire volume of 
the larim would Row diis wa)^ unless in the meantime the authorities prevent it by 
constructing huge dams at appropriate places. 
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nH:ntion(*cl feature: there is no cataract at its entry into llie Jatim-iarim, llte water 
tn tliese kok*alas is perfectly clean And so potential is the outpour of the upper 
kok~ala ihatf even at a distance of a couple of hundred meters below the coiifiuencc. 
it thrusts to one side llu: muddy water of the Jatiin-tanm, until the latter forms a 
narrow ribbon of grey close along the right bank, I his emissary is however tlie 
most powerful of the arms of the Tschivilik-kol which here enter the river. Just below 
it the Jatim-tarim is divoided into two branches, of which the smaller is on the right. 
In front of the middle kok-ala a small .sedimentai^ island has formctl, and on it the 
kamisch has already begun to establish itself. The banks of the upper canal are 
adorned widi tolerably vigorous forest) estimated to be 60 to 70 years old, the 
poplars being almost as advanced in age as those of Schirgc-tschapghan. This forest 
already existed when Muhamed Emin came into this part of the country, and he was 
of opinion that it had altered but little in appearance since he ^ved. The toghraks 
of the Jiitim*iarini have on the other hand shot up rince he did come; their age he 
estimated at 15 years; they are 8 to 10 m. high and slender, and stand close together. 

It is only below the upper kok-ala tliat the river assumes a more imposing 
apfiearancc, and this becomes still more acccntuate<l aft^ it has been jomed by the 
others. Abo\’e them it is however unimportant, and this is said to be the reason, 
coupled witli its insignificant current, tliat it is called the Jatim-tarim, which properly 
means ^fatlierless and motJierless#, as much as to say, it is deaertetl, helpless, awk¬ 
ward. To avoid the trouble of measuring all these different canals, I measured in- 
steatl the jatim-tarim above them, wiUi the following result; breadth, ^4.61 m.; nman 
depth, 1.34* m.; mean velocity, 0.1456 ni.; and volume, 4.83 cub,m. in the second. The 
day before we had obtaincxl below du^se same canals a volume of 22.64 cub.m.; so 
that the amount contributed to the river dwough these kok-alas amounts to not less 
than about iS cub.m.. all of which issues out of the Tschivilik-kbl, and by this route 
makes its way to Arghan. 'Hie conformation of the bed of the jatim-tanm both 
above and below the kok-alas is approximately the same, but above them the cur¬ 
rent is excessively slow. The cataract in tlic lowest kok-ala makes a descent of 
1.6* m.; that of tlie middle kok-ala descends by three steps, respectively 0.4a, 0.50, and 
0.34 m. high, or (.34 m. in all. The difTerence of 0.45 m. is distributed over the 
slopes which stretch above and Ijetween the actual ithrcsholds*. The uppermost 
kok-ala makes a fall of only 0.4P m-, though for a considerable distance bdow it 

there are broken rapkls. 
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Rcca[>itujatiii^ the main features of the lt3'dro^raplty of this region ^ the 
Kiiiuschekisch-sala, or Eastern River-arm, enters ih^e 1 'ajek-kijl rw the Bos-ilek and 
Avullu-k&l; tlic Ghol-aala, or the Middle Rivei'arm, because it is situated between 
the others, enters the Kara~kbl; and tiie Ettek-sala, or the Western River-arm, flows 
to the Ilek f/ra Sciiarkunm and the Siiji-sarik-kbl, or the Yellow Water Uke, so 
named because its bottom is free from sand. ThuH, wivilst the Tarim has a slow 
and regular fall, there occur in the eastern waterway, in two places, ^thresholds* 
with waterfalls, and these will only disappear when d)e iakts have been filled and 
levelled up. 

On the 29th April wc returned across the smail lakes and tschapghans to the 
Eitek-sala, and after crossing it plunged once more amon^t the tschapglians. The 
first lake we came to was the Tajir-kirgen. On the left was an island with poplars 
on it. Our course w-as towards the north-north-west, with the belt of sand on the 
right. The next lake, Kemi-tipdi, was larger! it was followed by the Ghun-ilek, 
with a distinctly perceptible current. Here w>e obtained depths of 4.$? and in. 
At one point, where the water converges south-w-est into die upper kok-ala 'of the 
Jatim-tarim we sounded ilepths of 5 i=> and 4,0 m. Then we again had an 
with a velocity of 0.65 m. in the second; thus this canal, altliough flowing through 
reeds and bordered on both sides by marslies belonging to die Tschivilik-kbl, had a 
pretty swift cu^ent Every' now and again there were on the right islantls widi 
roghmks; these last did not appear to be thriving in the superabundance of water. The 
depth amounted to 5,6, m. flie firm, sandy shone of die Tschtvink-kol was visible 
a short way off to dm The Rara-kd! lay south-east and east-south-cast. Then 
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[joplars on thum; one of tliose bore the common name of Kok’tojjhrak. On the left 
lay Kasan-kati-kbL Then we turned to the north-east- We now had no difficulty in 
getting along, there being no narrow tschapglians to hinder os. And yet these open 
sheets of water were not particularly great, for, as is usually the case, tlie kamisch 
occupies the greater part of their area. We encampwl at Kadike, one of the larger 
temporarj' settlements In the Ixip region, a place of lo ujtik, witlt respectively' 4, 6, 
5t 3» 4i 5 * 3» 3» 4' 3 inhabitants, or 40 in all, giving an average of 4 (>ersoos 

to each household. But at that time only the oldest and the youngest munbem of 
the settlement were at homei those who were capable of work W'ere at Jangi-kbl 
tilling the ground. In winter all these families dwell at tlie of Jangi-su. 

All the fishing settlements we passed between Tosghak-tschantschdi anti Soghot are 
subject to the bek of Jangi-su. Scattered over tlie district are 42 ujlik, and to them 
must be added 25 ujlik at Jangi-su itself and one ujlik at At-jegen on tlie Jatim- 
tarim. The or ‘administrative district*, of Jangi-su is considered to number 498 

people in all. Its southern boundary runs through Arghamtschi-baghlaghan immedi¬ 
ately south of Afghan, and its northern througJi the following points — Modscbiik- 
kotan, Jalghus-toghrak (between the Kuotschekisch-tarim and the Tschong-tarim), 
Tajir-tschapghan (on tlie left bank of the Laschin-tlaija), and Agir-asii on the right 
bank of the Tarim. 

From Kadikc I next made a little trip to the A\mllu-kol, the result of which 
was not only to clear up to a great extent the intricacy' of this complicated eastern 
system, but also to confirm observations which 1 had previously made, as well as 
to corroborate the information which I had receivcxl. .\ficr ending the lake to 
the ftortli-east, we paddled along the Kailike-ilek; thus, after picking up on its left 
the ilek of Mandschar-baschi, unites with the Bos-ilek (Ordek-jaghut^h-ilek; Kontscht^ 
darja), and then our course ran due south. Thus the Aviillu-kfil lies almost due east 
of the Tschivilik-kbl. 'fhe stream was by this a pretty considerable river, with a 
jwwerful current and deep clear water? but it was for the most part bordered with 
reeds on both sides. Soon hoiivever logbrak forests appeared, sparsely on the right, 
but luxuriant, and situated amongst sand-hills on the left. All along the river sheds 
off numerous small canals, some of which soon return to it again, while others go 
their own n'ays until they empty into the .AvuUu-kttl or the Kara-kbl. .'\t length 
our direcdon became mote easterly; on the right we parsed a l^ge arm which pro¬ 
ceeds tlirect to die lake last mentioned. Finally the river, splitting into innumerable 
branches amongst the reeds, in this way empties iLsdf into the AvuHu-kbl, with a 
velocity whicli amounted to 0.S4 m. in the second. Before we reached moderately 
oj)en water we had a hard struggle to get through the kamish and jakan, tliis 
lake presents the same marshy appearance as its neighbours. The depths we mea 
sured were 2.25, 2,si, 4*5'*’ and 6.ip m.; this last is said to be the maximum 

dejitli in tlib lake. When we were unable to advance any farther owing to the ka- 
misch, we turned back; it was at a point whence we could see, in the north and 
N. 35^ E., the poplars that stand beside the route I followed in 1S96. The near^t 
were about i‘A km. distant, and the whole of the intervening space was occupied 
by kamisch. Tlie stream quits the lake in two arms. Of these the left one is saitl 
to issue to the east of the |)oint w'hcrc we turned back, and to proceed to the ad 
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jaceiH Tajek-k6l; the other, on the nght, goes south-tast, and enters the I'Cara-k6l. 
Here then I had confirmation of the statement, tltac the Tajek-kol and the Kara- 
ktil form tvro distinct lakes, and that the latter is inteiposed between the system of 
the lajck'khl and tliat of the Tschivilik-kbL Tlie nadves aver, that the branches 
which issue from the Avullu-kiil are equally as big; but this it must be impossible 
to determine, for they do not flow in welbniarketl channels, but are dispersed amongst 
the kamtsch. Unfortunately there existed no means of ^laddling down eitJier to the 
lajek-kiil or to the Kara-kbl. At all events tills last is fed from two different 
directions, in part from the Ay-ullu-kol, in part from the branch which 1 have mentioned 
above as being on our right, and which does not touch the Avullu-kbl- And no 
doubt there are numerous other arms besides these filtering tlieir way through the 
kamLsch and the marshes; tliese it Is Impossible to control. The open part of tlie 
otlier branch that proceeds direct to the ICara-kbl had the following dimensions — 
breadth, t t.o m,; mean depth, i.4js m.; mean velocity, 0.4395 m.; and volume, G.ijs 
cnb.m. in the second. Hiis is however too small, for a portion of the channel is 
imWeo amongst the thick reetis. Tills water flows direct into the Kara-kbl, the 
Suji-sarik-kol, and so on soutInvard.s. 
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CHAPTER XXX. 


THE KUNTSCHEKISCH-TARIM AND ITS CONNECTIONS 
WITH THE KONTSCHE-DARJA. 



Tlie 50th April was spcrtt in making a reconnaissance np die lowest course 
of the Ftos-ilek» my object being to obtain some idea of its bed in that part, for in 
1S96 I had already travelled a little way along its banks. These are now masked 
by impenetrable kamLsdi and thickets, interspersed at intervals with groves of 
luxuriant toghraks, cumbered with a tangle of climbing plants anil fallen and broken 
branches, just inside (east of) this vegetation runs the track 1 followed in i S96. 
During this part of its course the Bos-ilek is Joined by five sinali, narrow kok-alas 
from the 'rschivilik"k6l, none of them carrj’ing much water. The riv'cr flowed slug” 
gishly, but the water was bright and clear, transparent to a depth of 6.1a m. No 
doubt it would be transparent to a greater depth if only greater depths existed, and 
were it not that the bottom is dark owing to the shade of the vegetation on its 
banks. In tliis part the river is never fordable at any time of the year, except on 
certain shallow transv'erse ridges or tliresholds above the district of 1 alaschti. Tigers, 
wild boar, antelopes, foxes, and hares abound in tliis locality. 


Fig. 431, SCENERV Ot TOE LOliVEI** BOS-tLCK. 
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After the llek has collected itself together, that ts above the point where it 
sends off its arms to tlte Kara-kol and AvuUu-kol, and l>dow the point where it 
receives the overfiow of tlie Tschivilik-kbl, plus the Ros-ilek, I took measurements of 
it, with the following results: breadtli, 19.9 m.f mean depth, 2.»j nu; mean velocity, 
0.9080 iti.; and volume, 39*^ cub.m. in the second. T^e greatest velocity in this 
section occurs at a depth of 1.5 m. from the surface. On both sides of the river 
are evtensive marshes, whidi, although they are in constant and uninterrupted com¬ 
munication with it. nevertheless contain stagnant water. It is ijossible that under 
the right bank diere may be one or more amail channels creeping through the 
kamisch, but these we could not for that reason get atj if so, their volumes ought 
to be added to the total I hav*e jast given above. 
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this same river gave a volume of 12.12 ciib.m> Tlius on the last day of April 1900 
its volume was t.i cub.m. more; now this is the opposite of wliat one would liave 
expected, not only because the river carries a greater amount of water in the be¬ 
ginning of Aijril, when the freshets from the melting ice are coming down, but also 
because of tlie loss occasioned by evajjoration and absorption on its way down to 
the AvulIu-kbU \Miereas we find that not only had the river not decreased along 
this slretdi, but it had actually increased. The only explanation can be, that the 
branches of tlie Kontsche-darja, which feed the Kuntachekiach-tarim. had diminislied, 
Thus tlie Kontsche-datja manifests the same tendency as the Tarim to shift its channel 
back towards the east. 

Upon subtracting the volume of the Kontsche-daija water (i j.i* cub.m.) from the 
immediately preceding measurement, we obtain a residue of 26.5* cub-m., the amount 
of the discbai^e from the Tschivilik-kbl in tliis direction. Add to this the Scharkurun 
water, 38.11 cub.m., and the total ((y.iti cub,m.) of the canals that empty liiem" 
selves into die Jadm-tarim, and we get a grand total of 82.5 cub.m. for the com¬ 
bined discharge from tliis lake in the three different directions. This is only 3.4 cub.m. 
less than the total volume of the Tarim at Jmt-tschapghan (on 13th April), but three 
times as much as floivcd past Kum-tschapghan to die Kara-koschun on toth April. 
Excluding from the total Just given die volume of ly.st cub.m. which enters die 
Jatim-tarlm, the 15 cub.ni. belonging to the arm that begins Just below Scharkurun, 
and under the name of the Jemischek likewise enters the jStim-tarim just above 
.'\rghan, and the 5.15 cub.m. which flows into the Tarim through the kok-alas oJ 
Schirge-tschapghan, or in all cuh.m., then the remainder, or 44 'S cub.m., must be 
ascribed to the eastern waterway, vtd the Karaunelik-kbl and the Tokus-tarim, not- 
witlistanding die rapidity w ith which we have seen that tlie water is dissipated, and 
decreases, on the way down, so that, for example, tliere only remained 9 ’ 4 i cub.ni. in 
the Tokus-tarim on i6th April, ami even a good deal of that was lost before it reached 
the Kara-koschun. The dissipation and loss are naturally greater in consequence 
of the water seeking its w^ay through these numerous channels than they would be 
if it flowed along one definite, fixed main artery. Hence the multiplication of the 
arms of the Tarim delta is a contributing cause of the diminution of the Kara- 
koschun. Were the waters to become concentrated into one channel, it would be 
tantamount to an augmentation of the terminal basin. In al! jjrobability the old 
l.op-nor ivas greater tlian the existing Kara-koschun, and one of the causes of this 
was diat it received its main influx through a single channel. One consequence of 
the many arms into which the river now' divides is that die levelling of the surface 

is more evenly distributed over a wider area. 

Leaving Kadike, a district which in its entirety is also known as Mandschar- 
baschi, we on ist May, with fresh canoes and a fresh set of canoe-men, proceeded 
west-soudi-west across the lake of Tschivilik-kb). On this side too it [jossesses several 
extensive reaches of open water, which lend themselves excellently well to navip- 
don by canoe. Nevertheless complaints w^ere general that die reeds are threatening 
to encroach uixm it Occasionally we passed an island bearing toghraks and tama¬ 
risk-mounds, The soundings gave depths of 2.36, 4 *'ir and 5*^® there 

IVere no such shallow places here as we found in the Kara-koschun. Tlic farther 

f/tdim, Jfttntty I'ji Cinirtt Atia. 
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we aclv»nccd the muddier ]yrrew the uiiter. In tliie lower parts of die lake it was 
perfectly clear, but in profjortion as we penetrated the channel, which grew more 
and more distinctly marked, the transparency decreased, fir^t to 0.63 anil then to 
0.39 m.. and when we entered the Tarim-tascliken-kbi, or the l^ke of the Dis¬ 
charging River, we again encountered the muddy stream. South of this lake 
cNtends a large sheet of open water, and beyond it, in the far distance, rises a 
lofty moimil from the top of which »a Russian probably Kosloff, is said 

to have viewed the lake. On the right we pas,scd the Kasan-kaii-kbl. Gradually 
the lake merged into the lower part of the river, forming a .sort of delLi, just as 
the lick docs in the Avullu-kbl, in that it cuts broad passages dirougli the kamLsch 
and sedimentary dejtosits, while at the same time the mud-banks grow more nu- 
rnerous. Itiimedtately below this mud-delta the velocity amounted to ass ni. The 
Kara-koschun however, contrary to most of the northern lakes, or rather to the 
first lake-link in i;ach chain of such, does not possess any similar mud-delta, or at 
the most has only the rudimentar)^ indications of one. Thus tlie water would appear 
to be relatively clearer at its entry into the Kara-koschun than it h when it enters 
each of the more northerly lakes. On the left bank, at the spot where the river 
enters the lake, stand some huts known simpiv as Kona-satma; these were occu- 
pi.^ some ten or twelve years ago by the people of Kadike for two summers, 
bcilore tSii^y to tlmir present abodes* 

After tliat TO travdial ««i,h-wca along tlin loTOr part of tiro river. Iiarioj; 
rlenso n..n.l-b.^es on loth sides of ns. From the left bank fasued trvo branches, 
nhch emrered the late of Kasan-kiiti west of Kona-satma. Then we rnmed west, 
an. hail on the smith .y-jegen, and on the nottli an mensive area of low sand, 
with lanwnsynnn^,: an.1 these feauites entinned all the way to the Bos-ilek, which 
was lalt a days joume). dnitanl from that point. A little way off there were lioth 
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whf^ we 3Hd looked like n river buy. This pl^ce< Dargh'^ileki is 3.lso ititc“ 

resting for another reason; it jXMStsstti tlie ruiivs of aljout a score of huts, to wliich 
during tlte Chinese supremacy, previous to Jakub Bek’s lime, the licks of rurfan 
useil to come, riA Turfan-kobmk and the Bos-ilek, to collect tribute from the in- 
liabitants of Kara^koiichuii and Laj-su. Tlte tribute, which consisted of 9 otier-skias 
kamar), was no doubt a symlxil of these people's subjection to the Chinese 
at 'rurfan. These tribute-levying belts are stated to have brought with them sup¬ 
plies of flour, winch they presentetl to the native beks for distribution amongst the 
people, anil as at tliat time agriculture was not carried on in iln^ regions it was a 
most welcome gift. Accordingly the people streamed together in their cani^ from, 
all parts to this impro\'ised market at L>argh-iiek, I he oldest of iliese Furiian beks 
whom the people remembered was Alurat Haki Bek, who livetl at least si.stj years 
ago. He was followed by Sarki Bek and Ahmet Bek; my guide, Kirghuj Pavan re- 
mcmlieretl die journeys of the last-named forty^ yeans back, 'Fhe bst two beks used 
also to visit Tikenlik on a similar errand. 'Fhe practice died of conrwi a natural 
death when Jakub Bek conquered Hast lurkestan. 

In this region dm river scenery^ is grand and imposing, the forests being 
abundant and well-grown, the scanmil banks high, the river deep and well defined, 
and the windings not dangerous; dm banks are silent anti [peaceful, there being 
neither human beings on them nor their ilwdlings. On the right we passed die 
abandoned bohlsdiemal of iCisil-su, containing, as tlte name indicates- bitter water: 
opposite to it is a mill. After passing die confluence of the Kuntschekisch-tariin and 
l^^chinnlarja, wir encniii])ed oji the ri^ht bank ol tlte fonutr, near the ]uiLh of 
Muhamed 'Fokta at S^kitma, At this time the inliabitants consishd of ;o persons, 
forming one uJUk, or household; tliey support themselves by agriculture and breed¬ 
ing sheep, but do not carry on fishing, 'Fhe general name for the district is Dilgi. 
from Dilgi Baj. the father of Muhamed 'Fokta; Sakitma h the name of the huts 
only. The river is here called the Kontsdiirdarja, and at that sea.son almost all the 
water that flowed along it was derived from the Hadik-ghol and the Baghrasch-kd; 
for the bed of the Kuntschekisch-tarini above Clendeng is iiractically dry, the only' 
inflow into it being through a dug arik which begins at Kirtschin and enters it after 
irrigating the fieliLs of 'FikenHk. The Kuniscbekisch-tarim drops during the summer 
about 60 cm- at Siikitma, so that its fall Ls a good deal less than that of the other 
streams, which are reported to fall one kulalsch (t.7 m.), but liien die more constant 
flow of die Kontsche-ilarja has also to be taken into account. This Inst does of course 
rise in the autumn, but is highest in the spring; being in ibis respect contrary^ to 
the 'Farim and its ramifications, in which the high-water season occu^ inheptember 
and October. In the KonLsche-darja the fordiation of the ice and its subsequent break 
up are die principal causes of fluctuation, all die other changes being regulated y 

the Baghrasch-kbl. . 

At tins place I gleaned the following infomiation, Our river was at that 

season dropping every' day. The Tschivilik-kbl would maintain its then level (or 
yet another month, but during die two following months it would drop- In the 
auuimn it rises, at first slowly, tlien swiftly, until it reaches its maximum for die 
year, exactly at the same time that the Tarim reaches its autumn ma-ximum, Then 
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the lake freezes, its level being at all events as high as it was tlien in the beginning 
of May; but whilst frozen it drops‘about 2 katdistA (= 0.45 m*)* Then, when the 
ice has broken up, the lev el rises to wliat it was just tJien, the volume being of 
course augmented by the mus*suji, called in this locality also sarik-su, or the >yelJow 
water*. Muhamed lukta's father came to Sakitma when 16 years old, and 
lived there all his life, dying in i?97 at die age of 90. When he arrived there 
in 1823, there were only two rivers, namely the Big Tarim, flowing along its 
westernmost bed, and the Kuntschekisch-tarim. Previous to his or alxiut too 
jears ago, the Tanm u.sed to flow through the bed of the Laschin~darja. After* 
w-^s tins was dry for a pretq: long period, and it was only years before my 
visit that the w'atcr returned to its channel, wiiile in the actual year of my visit it 
had assumed imposing dimensions. 

During the oouree of the day we measured die river twice; first, just below 
the point where the Jhdm-tarim leaves the Kuntschekisch-tarim, an<l makes at first, 
apparently for no reason, a big curve towards the north. Here the breadth was 
ii,*s m.; the mean depth, i,,j5 m.; the mean vdocit>’, 0.5H1 m.; and the volume, 
7.60 ciib^m. m the s^oncl^ At Schejtlar on iSth April the volume was cub^m.; 
thus m that short distance the river had lost verj- nearly 3 cub.m., and yet it was 
falhng daily, mde^ during the 36 hours of our stay at Schejdar it dropped 4 cm. 

Possibly the explanation is to be sought in side-arms of which we have no know¬ 
ledge. 



Fig. 434, Riglii. 
Breadth =11.^ m, JMni’tarim 
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the lake l>een dropping for a week (total fall* i4-* cm*)» tl'C lake, which 
acts as a dLstrihutor of the masses of water, was still full and even enlarged, l^lng 
still at its maximum; for this reason tlic natives did not look for any appreciable 
diminution in the rivers draining out of it until anotlter month had passed; but when 
tliat time came, the Laschin-darja would be very low. However, above tlic JStim- 
tarim the Kuntschckisch-tarim is only exceeded in magnitude by theunitctl Tschong-tarim. 
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On die and May the Kuntschekisch-tarim gave at Sakitma the following 
limensioiw: breadth, 33.5 t"*; depth, 2.45a m.; mean velocity, 0,4419 m j and 
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volume, 36.30 cub.m. The Laschin-darja had a breadth of 53.59 m.; mean depth, 
i.Sds m.; mean velocitj-, 0.558* m.; and volume, 53.71 cub.m. in the second. Hence 
the total volume of the two amountetl to 89'Ot cub.m,, or an increase of 1,8 cub.m. 





Fig, 437. 1.4V 8'V* **J> *-»■ 

59 66 74 60 64 7a 70 ®S *^4 8® 

do 73 71 7a 75 73 73 68 68 

66 55 61 68 63 7t 01 60 

Breadth sss 5a^sv ro, LaschiD-dorja at Shkitma; 


Left. 

1.7* f.7i I.sj I.i* o.*4^ depth, 

56 5* 45 'S 1 ^ . 

31 51 40 vetMily. 

4* 48 I 

Scale = 11400* 


over die measurement for the same conjoint streams on the day preceding. le 
transparency of the Kuntschekisch-tarim was 0.58 m., and of the La^hin-darja 0.43 m. 
while the temperatures of the two streams were 15.4® and t6.t® C. respcjctively. In 
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the rivers issuing from tlie lake ive found the water ten limes as clear: they leave 
their sedimentar>- matter in it. and tlik will in time fill it up. Proceeding U[>- 
wards from liie mouth of the Lasc]un''darja towards its source, the local topography 
be;^ the following names: Kemi-salik, Jantak-alghutsch, Iretc-kojghan, Kutuk tiegi- 
Udli, riinglung-tschapghan, Arkalma, Dura! (whicli is duis touched by an arm of the 
river). Kan-toghu (t!ie Royal Dam, a name that points to some sort of administra¬ 
tive river-engineering in times past), and Ah-dung, the point already mentioned as 
that where the Laschin-daija breaks away from tlie Tarim and its kamisdi lakes 
(see pp. 183—IS4). 

Setting out from Sikitma we paddled farther on up the river. This con¬ 
tinued vei3' w inding all day. Every now and again alluvial deposits and sand-banks 
projecteil above the surface, a proof that the level was at that time dropping. A 
[i^diarly eccentric loop bears the name of Kumiuk. although there is no sand 
visible. 1-aschm-kadagban on the right bank is said formerly to have been a lake; 
tliere w'as there a Ixildscliemal, then on the point of being abandoned, although it still 
po^cssed free communication with the river, indeed there was a current entering it 
an island still remaining in the ring of die loop. At Matijas-soretmesi in the 
district of Kumiuk we recognt.sed again one of the camps of our February excursion 
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kiiloghum amongst Uwi poplani an aitempt was made three years ago to grow wheat, 
anti the Chinese have built a gfHd€ng‘ Water was supplied by an arik, tlien drj’, 
the moutli of which we saw; and yet anollier supply came tlirough the Kumdan 
arm. In this way we arrived next at Ava Hismilning-kok-alash the losvest but one 
of the branches from the Kontsche-tlarja, which Issues last out of some small reedy 
marshes close to the left bank of the river. There it forms three miniature w-ater- 
falls of O.S6, 0.36, and 0.73 m. descent. The arm had the following dimensiotis: 
breadtli, 1.31 m.; mean dqjth, 0.12 nu; mean velocity, 0.70 m.; volume, o.* cub-m. 
in the second. Thus it was merely an insigniBcant rivulet, and yet it contributed 
something to the Kuntschekisch-tarim. 'lire next arm of the Kontsche^arja was reached 
behind a fresh [latch of sand; it bears the name of Jutiaktane-kok'alasi, and t^ues 
from a marsh full of kamlsch. U forms a canal of uniform breadth, and in its lower part 
possesses traces of an old bridge. Higher up it passes through a little lake, in which 
it makes its descent down the step which corresponds to the miniature cataracts in 
the sister arm, and is no doubt of die same height as diey are. At the point where 
ive ineasurcd it. diis arm was 6.to m. broad, 1.305 m. in mean deptli. and had a 
mean velocity of 0,1933 a volume of 1.34 cub.tn. in the second. Unis both 

arms put together carried merely 1,64 cub.m. of water. 



Breadth = tu. Judakteiiekok-aJiMi j May 3d. Scale = t: lo*. 


Then appeared one of tlie most eccentric loops I liave ever s^n, for the river 
cmne within an ace of cutting through the high, scarped banks which on both sides 
shut in the isthmus or iroot* of die loop. \Vere it not for these lofty barriers one 
would not hesitate a moment about dragging the canoes across die narrow portage. 
Places of this kind are here called kani-sHrettna, or >canoe dragging*, .^t Schiadeki- 
tlung on die south the great highway touches the river-bank, fn a big loop that 
comes next, the river is joined by the Kumdan-datja, which, owing to its mouth 
being full of water, had the appearance of a large stream; but in reality' it ^ssesses 
no current, and its upper reaches are said to be even completely dry. 1 his water 
course is fe|)OTted to have been called formerly .Abdal, after a man of that^ name, 
but since the Chinese established here brick-kilns {^utadan) for supplying bricks to 
the new town of Dural, die river luis been given its [iresent name. The disinbution 
of the w'ater is said to Ijc as follow's. Ihe water of die district of Ak ung 
collects into the .small lake of Gilang (the Naked, Open, i. e. free from reei^). At 
Tagirnian, on its right shore, the Chinese, at the instigation of die ijeopte of DuraJ, 
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built, eleven years ago, a t&gh, or »dain», with the view of forcing the water to 
go to Dural ^ in which project they were successful, anti in this way the Ktimtlan- 
tlarj'a was originattid. But in tlie autumn of 1896 tl\e high flood hiinst tlie dam, 
and dien the water proceeded vvitliout diminution into the I-aschin-<larja. 

The district in which we were then is said to be called ijopu-nur by the 
Mongol pilgnms who go to Lassa. 

On the 4th Ma)' we measured the volume in tlie Kuntschekisch-tanm, or, as 
it is also calletl in tlus dLstrict, the Ara-tarim. This was at Camp. No. XLII, where 
the erosion terraces w'ere 3.05 in. in height: the breadth was 43 m. f the mean depth, 
m.; the mean velocity, a63i4 m.; and the volume, 3S.71 cub.m. in the second, 
or 2.4 ctib. m. more then the volume at Sakitma on 2nd May, It is to be noted that 
the rii'er, setting aside influx anti efflux, increases in volume as one proceeds up it, 
or in other words diminishes in volume as it travels downwards, in consequence of 
evaporation, absor[»tion into the ground, the drain of canals and marginal lakes, and 
other factors of that kind. But it likewise decreases upwards, because we were 
travelling against a stream which was at that season subsiding. As a consequence of 
this, peculiar fluctuadons and oscillations are set up, and at a point a long way 
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THE KDNTSCHEKISCH-TARIII AS'D tTS CONNECTlOSS 'VITIJ THE KOKTSCHE-HAHJA. JOS 

Here an ank, though now dry, goes off to Dural. tl:e grey square walls of which 
bad long been in sight. Itui the place itself, with its huts and poor cabins, looks 
mean ami povem-stricken. 'ITie afu^an, or >ChmeRC governor*, of Dural, by dig* 
ging a canal, had attempted to drain the extremit)' of the loop and com*ert it into 
an ordiard, but the attempt was not successful: the river refused to be turned out 
of its natural bed. A smaU caital issues also out of the adjacent Utile lake of 
Duralning-kbli, which is fed from Ak-tlung and 'l'5girman; this was 5.6 m. broad, and 
had a mean depth of o.« m., and a volume of 0.17 cub-m. in the second.. I rom 
the same source are likewise denved tliree ariks, of which hvo were however then 
dr\% while the water in the last was stagnant. The first-named canal pa^ tlwough 
die »town» itself, and is spanned by two bridges. The extremely small amount of 
water carried by these four canals from the Duralning-kbli — which by dm way 
appears to be identical with the lake of Gilang mendoned above — k a proof of 
the correctness of the informadon given to me, namely that die Kumdan-darja ha.s 

divindled at the expense of the Laschin-darja. 

'ITien. turning back again to Kargha-asti. Just mentioned, we passed our cam|i 
of die February’ expedition, ami came to a canal issuing from the Kontsche*dapa and 
called the Agertschi-varghan-toj-bolghan-kok-alasi. This as well as die next following, 
Ka.sim-tsc 1 iapghan, comes through the lake of Sarkojdi. Bodi dry up dunng the 
summer, but a dihd emissary of the same lake, die Chodscha Kullu-ta|pnnan-kak- 
alasi, always carries water. ‘ITus last divides into two arms, one of which was on- 
ginally dug. Next Mows the largest arm, the Turkomakte-kok-alasi, which I 
in 1896 by means of a Tnakesliift ferry-boat Its channel had now a breadth of 
13.^ m., a mean depth of i. 6 tj m., a mean velocity of 0.4495 m,. and a volume of 
14.4P cub. m- in the second. Then, after passing yet another difficult bend, 
we hatl on the right (i. e. the south) bank the beginning of the canal of .4k-katik- 
arik (see ». 4aS above), wiiich according to what I was told here has contained 
no water for many years. At that period die greater part of the lanm is 
said to have travelled along the bed of the Kuntschekisch-tanm; the main diannel 
to the west (die existing principal bed) only seizing as an overflow conduit at the 
time of high flooil. At the same date the majority of the population dwelt besule 
die Kuntscheklsdi-tarim. wherei at several places, for instance at TsdiapaJ, we 
saw their deserted huts. Anodier indication, that die river must formerly have been 
mtirh uT<>atf^r .-ind more noiverful than it Is now, emerges from the fact that 
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Jast Vf’as at that lime pretty hlgr|x. The containing batiks were here 3 to 4 m. high 
anti very- distinctly marked. 'ITius, notivithstanding the tliminudoo of volume, the 
bed still retained its character as the passage-way of a big river* 

After a dry watercourse was passed, we came to the Koj-tntuni-kok-aJasi, 
which likewise brings water from the Kontsche-darja. Tlien followed four other emis¬ 
saries from tlie .same river, all irregular, winding streams which traverse numerous 
marshes and lakes. The first of these, the Tangsok-tagirman-kok-alasE and the 
Tokta Chodscha-tSigirmkn-kok-alaa, both coming through the Siisuk-kiil, join the 
KuntschekLsch-tarim behind the old deserted tillage of TQcenlik, the huts of which 
(1 sheltered m them in 1896) still stand aiiiojure<l on the bank. The other two, the 
Kirglmj Pavan-tagi^an-kok-a!asi and the Ismail Achun-kok-ala.si, drive mills. 

I inall}, turning our backs upon all these waterways, including eventually the 
Kuntschekisch-tarim itself (to the right or north), we penetratetl up the ECalmak- 
oitogho, and haring overcome its swift current arrived at the new 'rikenlik. The 
Jowtir part of this stream is cro3is<xl by two bridges. 
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depth, 1*53* 01 -? mean velocity-, 0.395^^ m,; and volume, 18.68 cub.m. in the second. 
On the same day the Kalmak-ottogbo y-idded the subjoined resultsi breadth, n.o 
m.; mean depth, 0.500 m-; mean velocity, 0,3*3* m.; and volome, 1.78 cub-m. in the 
second. Adding together these three amounts — 17,0, i8.6«, and 1.78 cub.m, 
we obtain a total 37,46 cub.m. for tlic united stream below the inflow of the Konteche- 
darja arms, or rather less than the same river (the Kiintschekisch'tarim) yidded 
on the day before (namely 38.71 cub.m.). Hence, although we were travelling 
against the stream, there was an actual, though it is true a slight, diminution of 

volume. 
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With regard to these Kontsche*datja arms. 1 was given in Tikenlik die lollow’ 
ing, and as it would seem trustworthy, inforaiarion. Tlie subjoined sketch, not quite 
dear 1 atlmit, of their mutual situations, was drawn for me by Naser Hek. As an 
actual fact all these lakes, which are now completely overgrown with reeds, must 
be loriked upon as forming one big marsh, the only reason for the bestowal of 
various names* being the occurrence.at intervals of various patches of open water. 
Nevertheless tlie Kontsche-darja does discharge into it, and issues from it again divided 
into numerous arms: for instance, in the extreme east we have the lick or Bos-ilek, 
which drains into the Avullu-kbl; then there are the ten arms or kok-alas I have 
just mentioned; and finally anotlicr stream of the same kind called l^nka, situated 
above the point where die Kuntschekisch-tarim is joined by the Kalmak-ottogho. 
The Lanka-kok-alasi is divided into two arms, and issues from a marsh in the im-* 
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nuidiate vicinity; close to the river-bank its arms form a waterfall, with 1 single 
descent of j.s m. Above Lanka half a score or a dozen other kok-alaa of varying 
size gradually unite to form the Ara-tarim or Kimtschekisch-tarim- Tlie l>ed of 
this river becomes large and deeply trendied after recddng the Kalmak-oltogho, 
although this was at that time so insignificant; the greater part of the volume of 
tin: former is contributed, as we have seen, by the Turkomaktc-kok-ala. Hence the 
amotiiu of water contributed by the Kontschedarja amounted to 4S.90 cnb.m.. thus 
made tip — the Bosdlek, 13.1J cub,m.; the ten canals, 17.0 cub.m,; and the Kun- 
tschekisch-tanm, jS.as cub.m. In [8^6 the Kontscher-datja at Korla gave a volume 
ot 71.il cub.ni. in the second; so that in the inter^^ening distance the river had lost 
22.S cub.m., the greater part of which liad no doubt gone into the marshes. At 
lliis particular season of the year therefore the Kuntschekisch-tarim is fed princi- 
jially bj' water from the Kontsche-darja. The streams from this la.st, which join the 
Kum-scheklscb-tarim above the Kalmak-ottogho, contributed about the same amount 
as the streams below the same, namely tS.63 and 17.0 cub.m. respectively. 

The following particulars as to the population of this region I owe to Naser 
Hek, bek of Tikenlik. His audiorit)' extended over 70 ujlik, thus distributed — 
34 at Kirtschin, 14 at Ojman-kbl, ami 32 at Tikenlik, making a total of 500 to 550 
[jcrsons. Jangi-kbl is estimated to have 33 ujlik, half of them on the right and half 
of them on die left of toe Tarim: and Tschara to have 33 ujlik. Both these failnk, 
or were at the time of my visit subject to the authority' of Basel Bek; wlule 

lais-kol with Its 37 ujlik was governed by Hassan Bek and Ibraliim liek. Tschong- 
koi on the ioLschka-darja, which embraces 15 ujlik, is subject to Arsu Bek. The 
population of Kara-kum was put by Naser Bek at about 1,000 ujlik which b pro- 
babl>-^gg„a.cd, and ofthaae . 700 («r«,aa a« Tanghana, 30 ajiik ar. Cho^kchL* 

b,?? "r T ”<■ Lop "=gio-b fro-" Uj4u 

o it 00- kA r r S 3 S ujlik, aatoundng 

to about 9.02^ individuals. Any statement of dib kind emanating from a na^ 
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.atai’thea to 
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u-nte, dur Ata-urira tvaa drv ab^ur M-'b Bokk 


same periud to its „Mst Tarim kept 

began to flow through the Kalmat- r.^k Since ilie water 

irrigate thdr lieldt at the present 'nkenUk''’ 'f**" to 

..der hy^graphy by .e genealogy „7 hh^r„ tktLl”; 


was 
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59 ycatiW^ld; his fatl^er hU I<asi had b^cn 74; and Hs faihcr, Mthemct Arsu Bek, 
77. It was in the lifetime of tlie last-named that the people about I’ikenlik first 
be^n to journey to Korla to buy flour, and bake them^lves bread. Previous to 
that they had lived upon fish, die stalks and sprouts of /sMk, wild-duck caught in 
snares, and the eggs of both wild-duck and wild-geese* The father of Mehemet 
Arsu Bek was Kun Nias Bek, and he lii^d to between 70 and 80 years of age; 
his hut stood beside die Turkomak-kbl, where die stream of Koj-tutuni begins. 
'ITie father of Kun Nias vi-as called Arsu Baj, and he both Uyed to about the sanie 
age and dwelt at the same spot, beside the same lake* In his tlaj-s this lake is said 
to Iiave been as bare of vegetation as most of die lakes in that localitj* are now*; in¬ 
deed the natives are said to liave imjiorted and planted (sedge) diere. At the 

same epoch the westernmost bed of the 'I'arim did not exist; the river flowed through 
the present Kuntschekisch-tarim, though it would seem to have followed a different 
route, for the country around the existing Tikenlik was then desert, wliich indeed 
extended westwards right aivay to the big sand. Arsu Baj's father was Tschulum: 
he lived to between 70 and So, and was the son of Safar, who is said to have 
been the first Lop-man to have settled in this region. All diese generations are 
stated to have dwelt beside die lakes of the Konischerdarja, which during the course 
of time naturally undenvent many changes and migrations. They knew nothing 
about agriculture or die keeping of live-stock, but lived entirely upon what diey 
could procure from the water- The canoe was dierefore tlieir most important [los- 
session; they made their cbdiing. their nets, their ropes, and didr cords for snares 
all of the fibres of plants. Since then however thdr mtnle of life has greatly changed, 
for they have become in no slight degree agriculturists, and sustain themselves aLso 
by breeding sheep. Then again, the easier communication between TwharkUk 
and Korla, anti the periodical I'isits of the traders, have enlarged their demands 

upon life. . . , , . , , 

The road from Turfan to Dargh-ilek ran through Jigdc-bulak m the kuruk- 

tagb. and crossed the Ilek by a big bridge — probably the district I discovered in 
1896, still called 'rurfan-kiibruk. .At that time the whole of the 'I'arim flowed past 
Dargh-ilek and dirough the JStim-tarim. Indeed Naser Bek believed that the reason 
the jadm-tarim was given the name it bears was precisely because it was subse- 

fiuentlv alKindotied, or as it were ticglected, 

"These <lata however are neither sufficiently definite nor reliable to admit of 
precise determinations of date being deduced from them. The key to the calcu^la- 
tion is in fad the answer to the question, how old was each of these men when 
his son was bomi Assuming tliat tliey were each between 30 and 40 years of age, 
.Safar would have been born aliout 1640. In that case the changes which Naser 
Bek spoke of woultl be spread over a period of 350 years. The fact of the lakes 
having bern for a certain period free from reeds would seem to indicate tliat they 
were then recent creations, Naser Bek's information agrees excellently well with 
what I was told by old Kuntscliekan Bek of Abdal in 1S96. ^yhat die country^ 
looked like before tlie tyth century cannot of course be satisfadorily tnferred from 
local tradition. Consequently it is impossible from the loe^ tradition to draw any 
conclusions as to the time when the great lake or marsh of Kara-koschun was for- 
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med. Beyond Safar the roots of Naser Bek's genealogicaJ tree caimot be followed. 
Ths natives themselves were disposed to trace the existing population of that pan 
of the countr^r' of Lopt which is known to both Chinese and Mongols as Lop^nor, 
and the natural centre of winch is Tikenlik, in comradLsdnetion to Kara-kosclmn, which 
is the name of the southern Lop countrj' “ they were ilisposed to trace them 
back to tivo a//a, or »ancestors*, of the seventli degree, namely Saf^ and Kujuk. 
Naser Bek and several other families in Tikenlik, Junus Bek and several others in 
Uj-su — have all sprung, together with yet others, from Safar; while the people 
who dwell at Wlugh-kol, Jangi-kdl, Ak-tarma, and vanous other places trace their 
d^ent from Kujuk. On die other hand, the present inliabitants of Tusun-tschap- 
ghan arc said to bear a great resemblance, in their features, tlicir dress, and their 



manner of life, to Mongols. It cannnr fnr i 

l^ople , „«x«I race?sho..i4^reS^ ' 

tion believes that the pretext wliich \ u c- affinmes. Local tr: 
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affirmed, with almost equal 
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rs. ^ ■ 
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throws a good deal of light upon the conception wliicli they have formed regarding 
die Tnstabilit)' of the hydrographical relations of the region in which they live. The 
preceding pages contain an abundance of instances of old river-beds, alluded to or 
described — more than sufficient in fact to justify tlie truth of the plira-se in which 
the natives have embodied the results of their observation. Nevertheless tlie most 
pregnant and most striking He-sample of the diangeableneas of these waterway's still 
remains to be described. 



Fig. 446, VIEW fROit THE LOWEK i*ART OT KAI.HAK-OTtOOMO. 


On the 6tli May we continued our trip up die Kalmak-ottogho. Immediately 
above Tikcniik stand certain huts called Tikenlik-dschaji. Then we dragged our 
canoes over a small recently built dam, and across dry land until we came to die 
pretty large ^is-kulaisch-toghi. or Eight Arais-lengtlis Dam, which was built 
fifteen years ago for the purpose of diverting the water of the Kalmak-ottogho to 
the fields of Tikenlik. Above this the watenvay alters its appearance entirely: it 
is like paddling up a very broad river, except that there is no current, or next to 
none. 'I'his xi^envay, whidi winds precisely like a river-bed, is inclosed betw'een 
old and dense forests of magnificent trees, and the higher we ascend^ the more 
beautiful as well as the more abundant they became. The banks are tn part over¬ 
grown with reeds, in part free from vegetation. Here is the deserted village of 
Ontschilne-uji. In several places we observed traces of old huts, wliich were inhabited 
by Lopliks when the river flowed this way. Two deviatjons or bends whidi this 
waterw-ay makes to the south touch not inconsiderable accumulations of sand. Even¬ 
tually we turned out of this waterw-ay into a narrow canal known as Muhamed 
Nias-osasidake-arik. It is in part artifidally made, and in part it winds dirough the 
tliick kamlsch and jSfcan, and soon terminates in some smaU lakes. At die no^ 
end of a narrow water-passage stands the village of Bobo Okuni-kadaghan, with 
the lake of the same name to the south of it. The village embrac^ 3 ujllk, of in 
all 17 persons, who spend the winter at Tikenlik. Close to the village are some 
little hilLs, commanding an extensive vieiv of the kamisdi-fields, marshes, small lakes. 
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and clumps of toghraks. To tlie north-east k the lake of Dasdii-k»k and beyond it 
still more toghrak forest. After that we paddled along a small arm with a current 
in it, issuing from the lake of 'rscliorak-kijl, on the sliores of which there Is a sprink¬ 
ling of young toghraks. This' brought us into touch with the Tarim, as we entered 
iLs northern arm, the Ma-senirilegf, with scattered toghraks and reeds on ks banks, 
which eventually becomes lost amongst the lakes and marshes. At Kepde-uji the 
river divides; here we left on the south (our left) the branch which we were about 
to navigate with tlie big ferry-boat. From thk point. Kepek-ujt, to our head¬ 
quarters at Jangi-k 5 | the route coincided witli that which we subsequently followed 
dov^n the and Tvhich is described in the preceding' pages. Just above Kepek^- 

uji die vdocit>' of the stream amounted to i.« m. in the second. 


This corKludcs my descriplion of the rivor Torim, aod of oil the waterooor«s 
that belong to its lower course, as well as the description of those parts of the 
«ostem d«ert, Iho Tafclo-makao, ..hid. I visited during this journey. There are no 
doubt many strrams and channels in this uxiremdy intricate .vatery labyrintli .vhich 

^ap^ my observanon, sc that my account of the Tarim, minute and detailed 
though It IS. cannot claim to be absolutely exhaustive, 

Ln.rl, 'r Volume of this work I shall proceed to describe the Kara- 

def withal t" this its terminal basin, and then 

deal 1.1th the Lop-nor and the desert regions to the east, the Desert of Loo and 
die western part of the Desert of Gobi. ' ™ 
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